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(54) EMERGENCY BRAKE ASSIST SYSTEM 

(57)Abstract . 

PROBLEM TO BE SOLVED: To perform such brake assist 
control as being not affected by any variations in the operation 
of a driver by judging a span of brake assist time when 
deceleration is larger than the threshold value, and imparting 
braking force at this brake assist time. 
SOLUTION: First of all, the value of a G sensor showing 
deceleration G in a vehicle is read in (step 101), and a 
differential value AG of the deceleration G is calculated (step 
102). Then, a fact of whether the differential value AG of the 
deceleration G is larger than the prescribed value AGa or not is 
judged (step 111). When it is larger, a fact of whether the value 
of the deceleration G is larger than a first threshold value G1 (a 
range of 2 to 4m/sec2) or not is judged as well (step 112). When 
it is smaller, whether the value of the deceleration G is larger 
than a second threshold value G2 (a range of 5 to 7m/sec2) or 
not is judged (step 1 13). When the deceleration G is larger than 
these threshold values in either case, an assist flag is uprighted 
(step 114) and brake assist control is started (step 1 17). 
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*»7l^*7**h*9ffl*fTtoft^. cttfcJ:!), x 
IS* , fi<^o7W*7i'X h«D£ifitt««i!>ftV"»J±« 

tfflFffl bT^aUM±©AWtt*«ff btlT b$ 3 «t 3 ft^F 

[0 0 7 9] X"ry7l 0 6T?t4*W?>£&aG#fg£b 
Tl^**»5**flWrU fg£bT^5iS£-«X7^v7l 

0 7^^, ^^Tftv^^-tix-^^n 1 s'vrr 

^^W+Ti/X h*JW*fftoftV^ 0 

[0 0 8 0] Xf7^1 0 7T?«\ -TTlcrb— +7"> 
XhffllMWiQ£ftTA B S (T>3-xny?7U— ^ 

s) ««ft«bte«^ ab s<m&kfti>m&-£nrcfr : g 

3^*WBfU (m£nTl^ftl-vll£-&X-r-y7l 08a 

^^nfc^iix^-y^i 1 s^vrr^b 

-^Tv-XhSiJSil^T^ftV^ C*UC«fc9, ABStfft 
Hi bTi/>ftt/^a^B#(c^ u-^t v-x h SflWtfff 

[0 0 8 1] XT'vriOSm 7b— ^Tv-X hftj 
»©*J»BflH!*<Bfi£l$IHJ t *Sfflbfc**5fr*W»rU 
b fc^-a-li Xf7yi 0 9Aft^ fn^^i 

&axf7^i 1 5^-r-r^yu-^Tvxhsijeii^ff 
[0082] ccr% m^mt^mmm^n^iSiE 

^fP^S<ft5C ttc^JSbT, ^b-^Ti/XhSfJ®) 
[0 0 8 3] Xf77"l0 9m T<?-tz)l"*Z~;Vtf& 
^iXf7^l 1 0^-r-r*, ^5f5;i<^liXf7 

n 1 5'\-r-r^7b-^T->xh$ij®^Tt>ftv> 0 

[00 8 4] Xf77l 1 OTfcb X^v^l 11 — 1 

1 sofij^mT-^^n-ST-^x hy??tfrc-DT^ 

*^5fr*WWU 7->Xh77^ 1 T'tiX^y^ 1 

1 7^-r-r*yu-^z->xhSfj^m^u ^e^r-ft 
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^m^itxy-y-fi i l^vr-Ttto 

[0 0 8 5] 1 lT'fi, HSfiGOflMMBA 

G*tffi£fifAG a *t»fe**V*»5*»*WWU *£<^ 
S^XT7 7l 1 2^-T-T^ ^?T*5:l/^tt7f 

7^1 i 3-^-r-|"ty 0 

[0 0 8 6] X-ryTM 1 2T*(i, MiiSGOfit*^— 
L*vMilG 1 £9fc*Sb\fr5fr*¥!MrU 

LttWiG 1 Ii2~4m/s e c 2 OfEBfCfS^n io 
£o 

[0 0 8 7] X^y^l 1 3TH\ MiSfi G ©fiftflt— 

1 1 G^ttfrfU— *7i/X hWH*ff t>H\i\ SS— 
Lt^lG2(J5~7m/s e c 2 fiDeHteK3tS*l 

[0 0 8 8] Xf77*l 1 2Sfct± 1 1 3 T*'ttt> 

X-r^^l 1 1^5 1 1 zmtcltl 1 3T*tft>tX 20 

[0 0 8 9] «±©*U«fSqi*«TX-f-yy 1 1 4lzf 

■r-r*. yu-*7'>^h»jffli*i«!6r5. -r&fr-s. 
?ttvx?->ij >^2 6 tssh^oi/S'y i/picm^n 

[0 0 9 0] -7a\ W±©«»f»*P*8TX-ry^l 1 

yi i :7u-*7S';*h*j»«fffc>fcv\, 
*a(fr-r*«tfet,u^->x^u>^i 6. i3bo 

7^11 6SftBl 1 7 ■■efTfetlSiaBliV 

[0 0 9 1] J£Lt<D J: 3 fc, 7U-*7i/Xb^fI 
0«iS*G*ttai-r*G-b>-9-3 0<0«tHfflfc»-3v*T 

[0 0 9 2] aa*GO«iMiA G*^#<S:*©Kff 
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G l^si:/h2<gj&;i Set SSSi^tc Y^^* 

is—&*?twtm* &tsm{*(Di£ % o # tc n 

5, 

[0 0 9 3] tWAtf, 7I/-*^^V2 1 
*OWaLfi©iiV K^'fAT't, S 5 Mil* G |g£ L 

Jii&SnSo 

[0 0 9 4] 7U-*^2 l*7;V*Wfc 

WgC7"U-*7'>X MHWtffrfeftS C t&MltT- 
f5„ &ib\ X;W^WS71/-*im5 K7^CA 
©^tC, 7'l/-+7->XhaaiCA5?')'5>^ 

[00 9 5] — ttOK^'TOXaftGlKftli, 0. 1 
G~0. 3GSfi^(), £©IBT*«M>K:-"«$Ol/*3> 
hn— ^L4#SfM^»iS*fToT^«o —7a, 0. 
5 GJia±©^«fr&DS^4»ffifcffi^SttT*3»K 
frOO. 5G — 0. 9 GOHTSl®K:=lVhn— ;WS 

Gl^O. 4Gtc^U IZLt^iG240. 7G 

Bflco. 6GL^a^V»k*U:4iJfflJ-eo. 9GJW±K 
7->Xl- (GOl6±lf) "T** 1 , *nicJ:*«»3BBUB 

[0 0 9 6] flfi©^«HB!l8tefe»tSJRjft«F©rU— *7 

So 

[0 0 9 7] £MC-O^Tmm-?&£. l=fXf7 72 

n> Xf772 0 2T*^3$*G<D?»^ffiAG*^a^n 
So Lilt', Kau&G0tt#ffiAGU«3&G04Mftl$ 
IBafcOOSftMTftS. ftfe, X-r )>:/2 0 2KT?t 

t>n*»ia^ tB^ffiAGjta^aKsa-r*. 

[0 0 9 8] mz7.7-yf2 0 3T'(t 7U— 4^$0l/ 

3t§-g-(iX-r>y;/2 0 ^3-PftV>i^iX 
T772 1 S'vtf #7"U-*7J/X h«»*ffb4 

[0 0 9 9] Xf7 7*2 0 4T*tt, m3<D7>7-v7 I 0 
4 — 1 0 9?iSLfcSdW*S7*#*MfcLTi^SJb*Sjb* 
*fUWrU IfeLn>4V>lftttXf y7*2 0 S^tt 
»fcLTVS»&y:;il-T-y72 1 5^*71/- 
*7->X MSUa^fTfrfc^o 

[0 10 0] Xf7 72 0 5m *aMP&SBS£G«> 
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LI^IGI, G 2fc<£t>l&#fflA G©L^WitA G a 

zmmtzrc&n^mmg l a, g 2 a, A g a^Ifl 

izXV^-t^ZolC ^1rn<D^mm.g l a, g2a, 
Agat,L?^lGl, G2, AGOlt^lAGa*' 

7 b-^7 s^HMfflWefr 3 fca60B#F^iSn*' 
§iltumcfcn*&w$&7b-^7''>xh8i 

[oioi]xf'yy2 06m ^zea^eMsa 

G<DL*^IG1. G 2fc£tf«$HlAG©L#l/MiA 
G a^»a-r-5f=460^ttffig 1 b, g2b, Agbtf 

ffiiJ^TT'^U-^T^T. hiti]ffl)k:A>nc 5 ^ 
fn©f«f g 1 b, g 2b, AgbtLS^fflGl, 
G2, AGOL*^fflAGa*^fE<BBeS*lTV*o 

ffvm<D t %ic7u-*r~>x h mmc a k> < & 

0. ^U-*7 , '>Xh»JW*ff3feJ6<0«fMttjSn««/J% 

[0 10 2]Zf772 0 7T'tt, 
frSSBSfiGOLSHlG 1 , G 2*5<fctf$tfMlA G<D 

L^^mbG azntii-rztcttxD^mmg 1 c, g 2 

c, A g ctfMiWc£tlZ> 0 fflithTlZ^ m 7 fcj^fWtt 
'> LTSJ®14^«IT-r 5ffi^SRAHffiT«:7 U-*7 

->xh»j®fcA0 j f»-r<*5«t3K:bfco -r&fc-s. a 

E7-7.* 2 5 cDfiffg 2 £Wfrn3©A£ff;WS< 4 
fSLT, ©AftEAMav^5if^b-^7->X HWflUKA 

•j-f-r^^^^i/^-fn^ttffig i c, g2c. Age 

fcL#HBGl. G2, AG©L#l^filA G atf{g<& 

CO 1 0 3] Xf772 0 8TU ^Sp/l^iltG 
©L*VM1G1. G 2feJ:tf«$NBA GOLt^fA G 
a^tU-r^fefeO^fiSffig 1 d. g2d, AgdA'ft 
»£ft3„ Wit LTti, 0 8£^t-#140fr6<DV-y7 

f&JSIJ^ASfcKt^ J: i/^no^flflg id, g 2 

d, AgdtLtWlGl, G2, ACdbtWlAG 

STfflftWfca^SMMjjWMi LT^l'ti'X U y 7<« 



[0 10 4] Xf7^2 0 Xf7^2 0 5 — 2 

0 8-e»6tlte* : W»ffl^6«»W4bf»^ffiG 1 , G 

2, a Gtf^-n^n^tBstiSo a-Lt^Gia* 

fHIffig la, gib, gle, gl dfr&JJffiSft 
5 0 m~ LITVMIG 2«& J JHMIg 2 a, g2b, g2 
c, g2d*>6JWSn4. LSVMlAGli&^flMA 
ga, Agb, A g c, A g d*->6»tB?n-5o 
[0 1 0 5] Xf7^2 1 OT'li, Xf7^2 1 1—2 

10 SfrS*»*!MWU 7^h77^1T'SMXf7 
72 1 y\m7U-*7->7 hftltt£itU9EU ^5 

Ts^axf772 i l'N-r-r^ 

[0 10 6] X7772 1 im Mj£&G4>flK#fflA 
G*^j£fflAGaJ:9fc*Sr^5fr*«»rU AS^ 
i§£-«X-r-v72 1 2^-r-r^, f3T^i/^B7f 

772 1 

[0 10 7] Xf772 1 2T«, SBSftGOfctfSB— 
L*l/MIG 1 (=0. 4G) «fc »J fc*t?^fr5*«&*U«fr 
U A£V^§£-&X7 L >y72 1 
20 i^i^f772 1 *7->^hSJW* 

[0 10 8] XT772 1 3T*H jeSflEGCai'Mr 
l?^fiG2 (=0. 7G) <fc 0 fc^ffV^S****!!*? 

U A^v^§£-tix-r'y72 l 4'vr , r#, 
I^ttXf772 1 e'vfr^L'— *7->X Yfoffl* 

[0 10 9] &t5, Xf772 1 2£/ct±2 1 3TfTt) 

XT7 72 1 lfr£2 1 2^fw{±2 i 3T'nt>t\zmw 

30 ^ l*wbg nww&mmmtZo 

[0 1 10] «±©¥Wr«^&IITX7 L -y72 1 4lCf 
*A,1£m&. 7->Xf-77^feTTXf772 1 

7i/-+7i/xhai^igtet5 0 -r&fr-s, 

Mff 7-X £ 2 5 ©Jt£# 3 ^Hfl **#WIH < <fc 5 

1 £ AM** A"T £ <r t K <fc t> ft 2 i: OiE*^4 

[0 111] -7?, W±^JKtS^STX7 1 -v72 1 
40 5 fC-T-T A7£*§£\ 7->Xh77^?'J7LTXf7 

^2 i yu-^-Tzy^hmw^^rj:^ 

tE7-X?2 5©X^#3tff|f, AM# 
tfMbS-fc-StCVIxy-r K5^LT77^^7^g 

zmm-rzrmT'&vz-i'xzfvxfi 6, nb© 

772 1 6$fcti2 1 7 T'iJt>tlZmmt>\ 71/-+7 
[0 1 12] -$c>fc{&cDmfaBMfct5<>}2>mi&M(D7U 

so -^t ->x nffiieo*, {tdflnacs 2 9 (ommnsmmif 
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>T^So 

[0 113] CtUCOl^TBtfyM-Sfc* SfXff^l 

or t'7i/-*^^;V2 loxhn-i'is^tx 
2' who-^gscja^iA stfsmsns. ll 

T\ XhD-^iSOfMiStiXhn-^iSOf 

[0 114] ^CXf7^1 0 3' T't±, 

I^i^f7/10 4' ■ / v*"r»» f^T'S^I^ 
teX-r-y^l 1 5' '\ , rr#^U-4 l 7^ HMH«ff 

[01 15]Xf77l04' -109' T*t±, 0 3 CD 
7x7^1 0 4-1 0 9 tMUlcLTftm&JgiWF&M 

•y7°i io' -vf-f^ if§7cLT^S«^«7.T^y:7°i 

i 5* 'vr-fa^u— +7->xh$ijai^fT : b^:v^ 20 

[0 116] Xf7^1 1 0' Ttt, X^-y^l 1 r 
-113' ©«*r*S*TR£2*lS 7 fXf77 Vfttz 

771 17' ^-r-r^u-^T^^nwiB^iBau 
^^T'^v^^tixx-y^i 1 r -vr-f€? 0 

[0 117] 7X7 7"! 1 1 ' X'lt, XhD-^iSO 

U 7CtV^iXf7 7'l 1 2' 'vT'T*, ^5T*& 
l/^fiXfyT'l 1 3' 'V'T-rtfo 
[0 118] 7f77l 1 2''T*fct, Xho-^iS© 30 
ffitfB— LSI/MBS 1 *t)t**V^*»g*»*«*fU A 
fl/^tt7f7 7*l 1 4' 'v-r-r^ -?--5T-&^t§-£- 

iiXT77i 1 6' ^ttHy\y-^T^^vymmi! 

[0 119] Xf77"l 1 3' 7J«> XhD-^iSCO 
ffi#*-L*l/MBS2 OS1) JcO&A^frSfrS: 
JpJWfU WV^tt^ffT"! 1 4' 'stt*, *5 
■pft^lBtt^fyT'l 1 6' "vTTftru— *-Ti/X 

[0 1 2 0] fcft. 7xT7 7"l 1 Z^tzlt 1 1 3* T?ff «o 

So &*5> 7T7 71 1 1' *>6l 12' Sfctil 1 

So 

[0 l 2 l] fiUKDflRBP*iTXf'i'7'l 14' t 
A,7£«£, 7->Xh777*5:fcTTXf77'l 1 

7' ^t-r^ HWW*BMW*. 
[0 12 2] -75, «±OWK»l«8T^fy7'l l 
5' ICTTA/JEW^ 7fXh75^i"J7LtXf 
7 7'1 16' ^-T-T^ •7\s—*Ti/7*YM®*ftt>lZ. so 
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[0 12 3] JM±OJ:3K, Xhn-7lS©a»fA 
SL^vMi^s 2*^S l'xfc/h^SM&S.SCfclcJ: 

fTScfctfRTffifcfcSo 

[0 12 4] 3&£fi&®ft^ttK:43»*«JKfld*4>:7l' 
-*7->7Ktffltot, M®mW2 9 ottJl&SHifE 
OOi5Sn0tC?ftoTiKB^-rSo 01 Ofc^L 

[0 12 5] cntCO^Tl&0.Jl-f S£, ffXf77"2 
0 1' T*$MOXho- *2S*^"f S-te^+hOffiA*®! 
»&$tU 7T772 0 2' T'Xha— ^«S<D^7Tfil 
AStfSW?n5o CCT% X ha — £MS<D$tfHtA 
S ttX h a- * S S ® JWffl*H MS fc K> <omtmv & S . 
£43. Xf77 , 2 0 2' fCTfft>*lSffiSAV $WHBA 

[0 12 6] *CXf7 72 0 3* Ttt, 
^tf^aSttT^SfrSfra^MSTtU El^jA^tiT 
^^l±Xf772 0 4' 'vtt*, *3"PftV^M»- 
li^.7 L -y^ , 2 1 5' ^-rT^U— *7S/Xh»J»%ff 
fc>£l/\, 

[0 12 7] XT772 0 4' 7*li, 0 3OXf7 7'l 
0 4—1 0 9T^Lfc*Jfl^7*#*i«fcLTl^**»§ 
frfcfUWU ffitcLT^1Z^Wi-&ltX'rv-?2 0 5* -\ 
SSfcLTV>Sii^±X^-y^2 1 5' 'V*™*"* 
7U-*7'>X b®m%fft>%:r,\ 

[0 128]Xf7720 5' $JI*^Xhn- 
*«S£>L£tMifS 1, S 2*>J;rJSa^(iA s©tt^ 
ffiA S a^rffffi-TSfcfeCD^fitfflS 1 a, S2a, AS 
atfftWSftSo *jftWS^iS2f^b— ^T^X hfrJSD 
^AO-^-f^J:-?^ ^-ftKD^mms l a, S 2 a, 
A S a feL^ffiS 1 , S2, A S<9L£t/^fiA S atf 
(4<55:S<};5^S^nTV>So ctucj:!5, ^iSJgtf 
iS< A>o7U- 4^7 ~>X h<Di&g14#^l/>i£^lfti»ji-c? 
O^fT^Hs© £ # £7 U-*7 h SUSP {c A 0 W < 

a o , 7 u-*Tzsx h jw»*fr 3 fc*&©Bf rawantf 

/Jn£ < &9> SimB#{cfc^S#^^U-^T->X h#J 

[0 12 9] XT772 0 6' m ^7flS)^Xh 
D-i'ISCLt^ffiSl. S 2*5 A SOL 
^filA S afcJMJ-rSfci&O-pflHlS 1 b, S2b. 

a s b^ft^^nso faiSH4 ;r 7'T-ax>'v'v7'ix-+ 

®J4 J 7'T-7"U-^7'->X h ffiiflHic AO K < v^i 3 fc, ^ 
■ftl©^<ifilS 1 b, S2b, ASbfeLt^IS 1, 
S2, A SOLt^lA S aA^<S£?ntl/>5o 
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nvmto t2ic7 7 h MM ic A K> W < & 

[0 13 0] Xf7^2 0 7' T«> xyi?y©fAI 
EA^XhD-^iSOL^fSl, S2 6±tfi» 

c, S 2 c, AS c#ftff£4"l3o mEttW. 

* f < ft 5 <fc 3 tfiSStiTV^, 

[0131] Xf7^"2 0 8' T*{±, fSa/iJb^T. 
-i'iSOUf^iSl, S 2*5<}:al8#ffiA sou 
VMIA S a^W&t^rcUbCD^mmS l d, S2d, A 

©JSifcA»5K<l/>«t3tC. ^fftOfiffiS Id, S 2 

d, A S dfcLfTVMlS 1 , S 2, A S <DL£vM8 A S 
a#*#<f&££nTi/^ 0 ctiicitK ^"T^SS 

[0 13 2] Xf7/2 0 9' Ttt, XT772 0 5' 
-2 0 8' t?»6tlft«fflMI*>6I««aL*^fS 

i. S2, a s^n^njuasnso btfv^ffis 

ltt&^flNfS la. Sib, Sic, SI dfr&JKB 

?ns„ m-vz^ms zit^mus 2 a , S2b, 

S2c. S2djb>6»m*tlSo Lt^lASlJMi 
MAS a, ASb, ASc, A S dfr£Stti£n.S>o 

[0 13 3] Xf7^2 1 0' Ttt> Xt 1 <y7 '2 1 1 ' 
~2 1 3' ©W8?r*SST*iS5t£*l3 7 ->7h77 

Xf7^2 1 7' ^^TV-^^XhWI^&ltta 
U ^3t'4^tiXf7^2 1 1 ' -vrftTo 

[0 13 4] Xf77'2 1 1' T'tt, XhD-^lSO 

S tfffi&m A S a i t> t,**t^gfr*«*r 
U A^if^iX-r-yT^ 1 2' 'vrr^x ^?T'& 
^«&li7f77'2 1 3' 'Vtftto 

[0 13 5] X-r<VT"2 1 2' 7. ha— i-iSO 

ffitfSI-LtWiS l*0fc**V\b*5fr*W»rU A 
#V^^-{iX^-y^2 1 4' 'vrf*. 
(iXr772 1 6' ^T-t^-yu— ^-7^7. hftU»*fr 40 

[0 13 6] Xfv72 1 3' T?H\ Xhn-^ISO 
ffitffg-Lt^ffiS 2 Jctt&A^frSA^JWU A 
tV^^«X-r>y^2 1 4* ^fT^ t3f4^ 

«x-f>;>y2 1 6' s\-r-r&.7u-*7i'xhmfflzi7 

[0 13 7] ftfc x Xf^72 1 2' $fe(i2 1 3* T* 
So Xf7/2 1 1' i>6 2 12' ^fc:(i2 1 3' T?fr 



[0 13 8] a±OWKWP*«TX7 i -V^ , 2 1 4" 
7f*V7^>f*TcTT7.7-v-f2 1 

7« ^vrr^ zr]s-*7i/xbf$tm*ffl!&-?& a 

[0 13 9] W±OWBf»qS*STXT-yy2 1 

5* ICTTA^*^ 7->Xh77^^'J7LTXr 
vf2 1 6' ^-r-r*. ^L'-^7'>'Xh$iJffl!^fTt3ft 
V\, ftfc, X-r>y/2 1 6' fcfcti2 1 7' T'^tlS 

[0 1 ] *8ra©£fi»&B*;S*-£tt*j£H. 
[0 2] IHC<affiy-7.^OB3Tffi0 o 

[03] Hc<sawrts*^-rffl[nHo 

[0 4 ] ttOft^ttOMflAMg^tlH. 
[05] miKM'Mt&^ffimg 1 a, g2a, Aga 

[06] l^lX^TftSfc^fiiffig 1 b, g 2 b, A 
g b OH««S»£bfe1*ttHo 

[07] iU<SAftEi:§fiffig 1 c, g 2 c, A 
g c ©M&£rlSSLf;:#tt0 o 

[08] HUC-CSSE/i i:SfIIg 1 d, g 2d, Ag 

[09] te©^jB!B©ffl«irts*jjvriffinBi. 
[01 o] z zicm<D^m&m<Dffl'®ft&%:7jk?ti!iti 
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(57) [S»] 

CM fgm71^-*7S/*M>XxA£}3^T, JR 

ffotf eot K»»«nrw«*^u-*7'>x Mem 

V-30Zffiz., MjIgG#LtVM»Gn«J;DA-£^7l» 
-+7->Xb«U SjfgGOJStfffiAGfcSHi 
U *lH*ftfc1i^AGtf**<ftSH2:/U-*7 
f 3. KMPKAD ^-T^* L* ^«G n */Jm£ < 

So 
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cu »o cd r- o> 



1 

MilgGtf Lt^giGn<fcDA^7l'-*7i'XhB$ 

m& g <om»m a g zn&tmim a g nmm 
t. 

IffiJMI^lA G *><**< ft*S2:/U-*7$'X 
htt»KA?> ^f^J: 9fc L£ W!G n < T5 L 
tV>«Gntf!gl¥ak, 

£<I*fcck£^k75fi5&7U-*7>'Xi->X7 

C»*JR2] HuELtvMlGn fc UTgf-LtvMlG 1 
fc»-L*vHiG2*R£U 

StfJ£tt7ci&i*G©?8#«A Gtfft£«A G a <fc 0* 

eicraGAVhs^x-it vmig i *a*.fc 
jna*tifeseiacGo»iMiiA d*<m^ffiA g a * m 
k * 1 7 u-* 7 -> x h fflwzmi&t zmtftttrcct 

3Xhn-*«s&nm§t, 
XhD-*«StfL£vMfiS nJ:r>Af^7U-*7i/ 

Xhn-*gS©?*#ffiA S*3lft-tS«8#ffiASStH 
*8k, 

»asnfc«»ffiA Stf*t<*5«if:7W-*7S'X 
h W»KAt> ^t^i 9fc Ut^iES n < t"£> L 
f WIS n 

7V-*7fX H^fc»J»**(*#-r*^U-*7S/^ 
£<B*rcCk£&®kt35g#>7U-*7v'XhS/Xx 

A. 

[11*54] «NEL*HBSnkl/ClB-L*VMlS 1 
k»-l,*VMlS 2*H£U 
*ffl*ftfcXhD-**S©*$MlAS#W£llA S a 
£?)A£^kttcX ha-^ftS*Vh$u^-LtV>ffl 
S l%S^.r;:kttc7U-+7^Xh$iJ©^r ? ateU 
!Wl«hfe^hD-^«S©fS»ttA S«SfflASa 
<fc £tcx h p-^B s #A£ v^r L #vMi 

s 2*a*.fckse:7i/-*7->* hmmzmtetzm 

AtLftCt^mktti 3 ICE*©**? U~ 
^7i/Xh^Xf-A„ 
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*W»fijb<Br£*v 1 «T©«£lc7U-*7->X hftJ 
4 ©1^1* n^-OKE*©*ar U-+7S/X h i'Xf 

ffiajtsMttafliioa^ic 7 u-*7 ->x h »j»*fTbft 

lr*Mtfc L/cC k*«r«k-r*»#gi l fr & 5©vvfft 
fr— :>£E«©58il7b-*7i/X h^fA. 
10 [»J#H7] «Sf©aS*ttHJU 

OToafijWS if 7 U-+7S/X h MMK: A 0 

kf 1 ft'&6 0vvfftfr-oicK*©si5Si:7u 

£3ft SiiiJ©if £tc 7 7 >X h fflWlc A 0 * 

W«fcr*W*JB l fr£ 7 ©vvfttfr-oKEIROSBSi 

20 [H&R9] XV^VCKAJUEICJ: 
6ftE7-X 

KAmEAMft^«k"7l/-*7^XhSiJfflltcA*} J f>-r^ 

kf SIM^S l #6 8©vvfftfr-oicE«©SRft:7U 
-*7->Xh->XrA„ 

U 

JWMR»3V»V'Bifyu-*7*>XHiJ»lcA0 J p-rv> 

ttzmxm i *^p> 9©v^-r n^-oKE«©SRa^u 

-*7^Xhv'X-fA 0 

1 1 ] mmmc&mvmmmi'V y?\c<m 

*n*8Kf*ff*«l»LT*ll©ny»*|»±-rS7yf : 
7>f-a «y ^7"l^-*gH©^K^7-r-5©{C#oT 

:/v-*7»>*hffl»*irr*s^fcLfcck*ira 
k-rsif#si fr£ i o©v^-rn^-otcE«©S5ii7 

l/-+7">Xh>'XfA. 

40 1 2 ] 7" u-*7 ->x h wmmm&m t 

5 k 7 b-*7 ->X h ©JSil^SIT U 

mentis t ftSHWWjJua^vMsifft < #s j: ^ fcsa 

oicE^©^7U-*7>'X h^XrAo 
[fS^JSl 3] VX?-: ^'Jy^KjMS2n*2V77 

7P-+^^;l/tcaffi)LT^ffi)-r5SEM{cftE?:»A 
50 ^ESlc AME A ^nscklctoT-rx^-i/'J 



3 

[fl!$8l 5] m#mi 1 Sfcttl 2fcB*©»fc7U 

IMtHl 3tCfB«<DS?il7U-*7i/XF»S/XTAo 
[000 1] 

[0002] 

B*fc» F9^W!7U-*^;l'*liRLTtt*j&.«>S 
[0 0 0 3] *CT*, fgtJmc K^/S(D7V-=H£{t 

[0004] wn. c oaojpsay u-*7 ~>t. h 

xAfc LTs UUtfU S P 5 1 5 8 3 4 3^£«T?tt» 

^u-*^^/wi(«»*ji*ns»ffis«**aL, tiff 

[0 0 0 5] Sfc, #^ i P7-7 6 2 6 7^^T'(i, 
S e f f «WfflU 7.ho-*Jggtf LtWBS e f f 

om^xha-^d s Bomiczha-tmmtfs e f 

f *T06ft^i:*te, d s B^iitfc^T^P- 
*7'>Xh$ij^W^-r§ c fc9K*oTV>S 0 
[0 0 0 6] 1fllfl¥7-l 5 6 7 8 6T&, UW}fp(0^ 

KlSi;fc3*WM»*fToT, 7"l/-+7i/X h»J9P«fT 
[0007] 
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5fcf»©*Si:7l/-*7->;* h^XrAK*oT«, 

^jtcjsi;T^U'-+7->xh$ij^fTt>ns^^^>^ 

[0 0 0 8] 7V-*7.hD-?Mt*3g£(,>-? 
10 [0 0 0 9] »fp0^1^-*^^l/©«^Xha-^ 

[0 0 10] *«Wtt±B©raJB£***TfcSftfct. 
OT'fcD, SRll^ r U-4 1 7^X hi'XxAfcfc^T, % 

ffOfcf 50*K»*Sn-f ««ari/-*7->^ Fffl» 
20 [0 0 1 1 ] 

^&fc> ^«G0lR^AG*ftfrrMK#fgAGft 
m#Si:, »aJ3ftfc*^AGtf**<sS:SK2:7lx 
-4- 7 >7, h MfH IC A 0 ^ J; 5 tc L t VMB G n 

30 5o 

[0 0 12] W**2l£E«©Ra^U-*7S/^FS/ 
fflGnfcLT»-L*^«G 1 fcSrL#HilG 2*R 

£u wtasnfeiSBasGottiMSAG^msttAGa 

ctOAtV^ttlc^jaG^'hSV^-Ut^fflG 1 £ 
fc&fflft G OfMMI A G *WSffi A G a «fc 0 /J>£ t 

ic iia g z l * v m g 2 *m x tc 1 2 tc 1 

40 [0 0 13] tt#«3K83«©*&:7U-*7$'* h-> 

S n cfc DAtV^U-+7^X h^W^-TSyp-^ 
7^XHWI**St, Xha-*«S©?R#fiiA S* 

wm-rs^fflAswrn^st, wm«nfc«»fflAs 

£ < £ * IJ £ 7 P-+7 i'X h W»\c k 0 W ^ J: 
7\s-*7i'Xbm\cm®tl1ttt*3-'?Z7U-*7 
50 [0014] W*« 4 fCfB^^^mT' U-+7 h i/ 



5 

Xf Ate, gf#«3KK«08f!B£*5^T, jtuEbt^ 

its n tbxm-Lt^ms i tm-bz^ms zzwl 

A S a ckD^i^ttlCXho-^lStf/J^i^gi-L 

U mtiSftfcXhD-^BS^ttflA StffftSffiA 
S a<}:t)/h£v^£fCXho-*»S#A£<,^rLf 
HIS 2^^fcttfC71x-^7^7. M&OTfcHS&f 

[0 0 15] W#J|i5fcEic©§Sll7P-*7^Xl-> 
XfAfi, W*S1 ^fcti 4 »Cf2«O^Cfc^T, « 

«££7U-*7i'XhifcW£fTi/\ *Pfliifi#m£fi 
v 1 UT<D®'£lc7l'-*7~>7> h®m*'<T&%^mi$. 

[0016] nxmimmogkifjis-irTi/zhi/ 

Xf Afi, flbRg 1 £ 5 OV^tift*— 

Jttf «3I<flJ<7)JS£{C 7U-+7->Xh SJflPfcfrfcfcV^I 
[0 0 17] »*a7KE«©SRSl7U-*7^h^ 

U-*7^X hMWfc A 9 -rv>«t 9 Ic/JvS i/^L tvMS 

[0 0 18] tt*S8KE«oa5A^l/-*7S/^h-> 
Xfitt, n#aifr&7 0Vvfn*^O£E«©5Hli 

Jtff*a«0«£K: 7" b-*7 ->x h fflftic A 0 ^ 

[0 0 19] »«S9KBB«OSRarp-*7->^h^ 
Xf Afi, ffi&g 1 & 8 ov^-f tlft^-OKEWORW 
Kfe^T, xj/^yoiRAftEKiOWft^^fflf^f * 
ftE7-X*£tf*, xyj;>(0»AftE*ttaL, R 
AftEtfffiWi £7>-*7 ">X h Sffllfc A 0 V\fc 

[0 0 2 0] 1 0fCEit<D5glO-*7->X h 

i^Xf Att, 1 ft* 5 9 OV^-f tlfr-OKISttoa 

*MM6»jW«V^«^ru-*7S/^MSiJflPlcA0 J f>"rv^ 

[0021] M$g 1 1 KEWOSRSir U-*7«>7. h 
->xf A(i, §f#«lfre> 1 0OV>1*tl*>— otcEIS© 

D'^7U-^im, 7>f ny*:7U-*«H 

<ommjt^<Dic^xzru-^r^x turn*® 

[0 0 2 2] m&mi 2fCEIg0^il7^-+7^Xh 
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i/Xf Att, ffi&g l fr€> l l <DV>"f ftfr-OfcEfc© 

Kwucts^x, 7\s-*7i/7. hwtmmmi&m t 

*»»"r*i:^U-*7^H|iJ»*»7U m£B#H 
t fcfflWHWStf K^li iffi < ft 5 J: 3 KK£f S. 
[0 0 2 3] ffi#3 1 3 KEtW>JRA7'U-*75'X h 

i'X-fAfct, 1)^61 2 0trvffifr— OKEKO 

i&Wfcfevvc, ^x^->"jy^ca^^ns^77 

E^HjRWKWA^nsaffStJWija^ti, 7^-* 
io ^#Mc®mLxtt®t5%Km\c&mmxtzn& 

ft t *MJI£#Air 5 *£E7-X 2 K 

[0 0 2 4] 1 4 KE*©SRSir U-+7S/X h 

i/Xf Att, 3fcEtM>SOT§K*^T, 7b- 

+7 i/X h H»0(tJ±*|iJ W LtctZ £X£ #fc cfc D"A 

[0 0 2 5] 1 5 lcES©^S7b-+7^X h 

■>Xf AH, fll&Hl 3KE«©aWKfel/^T, 7V- 
20 *7^X h»J»*»7-r* t*K*2#*JJ:tF**#0 

[0 0 2 6] 

CflUB] »*JH1 KE«©JR.%ru-+7'>Xh^f 
Afcfc^T, ^fiG©f»#ffiAG#*#<&5li£7 
U-+75^X h$fJffl)K:A0 J ?>-ri/-><fc9»CLtV>fflG n% 
/ht < T 6 C t (C J: 0 , ^t>Bf tc Y<54> 

[0 0 2 7] li^fl2tcE«<D^m7b-^7~>Xh-> 
30 XfA^C^5V^T, XiKGOltdMAG^fiAGa 
•fcfJtAtV^tC, SjgfiGOffiA^-bt^ffiG 1 

[0 0 2 8] MjISGOSS^fiAGA^fflAG aWT 
©«£fc, MaKGWtt^S-btV^G 2 J:0feAt 
vvW5*»*WKU Atv>if^ic7b-+7->X h^Jffl 

[0 0 2 9] H*S3tEIS<0SRil7 , W*7^X h'> 
XfAlCfet/^T, 7'lx-+^^;l/£0XhP-i'ftSO«a 
40 ^<8A S*yc*<ft*K2:/b-*7*XhiM»lcA0 

"3*fcB»sft-rtt»ft7u-*75'x bumttfioc 

[0 0 3 0] tt#*4fcE«<05R«tfV-*7S'*h3<' 
XfAtCfcV^T, 7U-*^^;l/CDXha-^flS^ 
»fflA S^SfflA S a<t0tASi/^fc. XhD- 

KU **V^tru-*7'>XHtiJ»*ff5. 
50 [0 0 3 1] Xho-*as<D«8#ffiA S#ffi£fiiA S 
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[003 2] M 5 jcE«OSSft^b-*7*>^ h > 

jzm v i jw±o^flD*fT 9. c ntc «t d , fttoAfflS < 
?n«o io 

[003 3] flt&g 6 lcE*©JRfi7V-*75'* h f 
XtAK*5^T, 7l/-+7->XMi|ffll^h7>X?7 
S/a yoSHBt*Waillc**li^KOJMf 3. cWc 
«fc 0 > SRftfitfffi < *o7 U-*7 i/X h O&gtttf '> 
ftV^Jt«Wfia-p©3iff«IIIO!:*K»fflK7P-*7 
*>X hflaWM LT^SUJUiOSiWft^ff t»tiT L£ 9 

[003 4] 7 £E«<Z>S5fl7U— *7fX h i/ 

WSlASCfcCtD, ^,%fiA , «<^O^U-+7^7 t 20 
h ©i&8tt6^^Jt«flWaTf ©jtff «*o t * £ 7 u 
-*75'Xh(Ml>EA!> , f>T<fc!K RMM$EH>tt7 

[0 0 3 5] «**8CE«ORa7 , U-*7S/X h-> 
X7 AE*5V>T, h7yX5'y>3 yo^ilittf iftif AW 

Hi < *o7U-*7 ~>X h ©jfcBtttf^JtKtt 
»a-p03tfT«JBO 1 1 K 7P-+7 S'X h fUJfflHC A 0 
!RtiW/C««ft7U-*7S/XHiJlll*fT 
5£t1fflt&£1t&. 30 
[00 3 6] »*«9CBS«©Si5a7l/-*7S/XhS/ 
XrAEfc^T, ©AfUEtfffiVSifTV-^S'X h 

[0 0 3 7] H#5U 0fcE*©»i&7V-*75/Xh 
if 7b-*7 ~>X h ftJflUE A 0 V^«fc o ^ L t 
Sl^WIS^fffflUT^-rWxy yTW&fcfcSJS 40 

[0 0 3 8] m&H 1 1 EE«©SRJr71'-*75'3. h 
mi L fc&E fe 7 U-+7 ->X h *J JP^lTtotl* C t tfi 

aa* tu *-f-wx';-y7-tsct£i£itT-$£. 

[0 0 3 9] M#* 1 2fC|e«<DS5m7U-*7^X h 
fXrAKfc^T* 7U-*7->X h&JfllR$|19tffff£li$ 
P5 t *g>®7S ^ 71^*7 '>Xl*«»**t*7*ft 
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fcfJSLT, 7U-*7->XMPJ»«««WiKfTt)h5. 
[0 0 4 0] fl|$« 1 3KE*©!R*7l/-*75>;* h 

[0 0 4 1 ] ffi&g 1 4 KE*©JR&7l'-*7i'X h 
S/XrAEfcVT\ 7V-*7*>X hSJ»©«|>ik*fiJW 

*^2Vl/©X hO-2SKJ5i;TAE7-X*tfftirr 

[0042] m&m 1 5 Kge$5<7m%7>-*7*>x k 

^XrAfcfc^T, 7P-*7fX hMfil^$l775 1 

j:tf*^©wKK»*ffitu 7u-+ 

So 

[0 0 4 3] 

[$tme>%>m mxm i ke«©srsi7v-*7^x h 

[0 0 4 4] $fc, 7"U-*^^l'*^/Wd'Wt»* 

[0 0 4 5] 5e.tC7U-+7i/Xh^%«MO»iifi 
GK»^^T*iJS-rS«»:ofei6, 71^-^7 ->Xh^ 

[0 0 4 6] tt#*2KE*OSR«l7U— *7^h'> 
XrAlc J:tt(£> iSiiaG(ClSi;T7U-+7->X 

[0 0 4 7] ||#*3KE*©Si5ti7U-*7S'Xh-> 

^vaitojiv^ K^i'/^T-ts JtKW/hSv^ hn-* 
«Sfcil"r«ci:-P7U-*7^HPj«i*<ffbtu ff 
iUBtOSM^JIi&Snft. 7U-*^*VI/£X 

t^X hn-^l s {Cji-r^i: fP7P-*7->7. hM 

[0 0 4 8] !S#«4EE«©fgm7U-*7->Xhi/ 
XfiCintf, XhD-^fiSfClSi;T7b-+7^ 
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[0 0 4 9] m%m 5 tCiB«<Df£.%7>-*7fX b *s 

[0 0 5 0] W#W6fCfe«©3?M7V-*7S<'X h i/ 
&gfeb<'>ft^ h 7 >X 5 •> is a XDgmitMSMMlz 

[0051] mxm7icw.me>%w.7\'-*7i/z. h 

£^J±®iftiS&T*©;£fTmS<D 1 1 K 7V-* 

btz&<»n?mmfr.m^ < fto, sRaii^c*^* 

#J»ft:/U-*7S'X h»£*H»&tl3o 
[0 0 5 2] »*«8KC«OSRa7P-*7^ 

S j£fTtt»© t * £ 7V-+7 h fflfPfc: A *) < 

'h£<ftt>, »U^fcfctt**a&ft:/l'--*75<'Xhjto 

[0 0 5 3] !f*«9KI2«<DS&%7lx-*7->X 
Xx-MCfcftff, (RAftEtf^ftoTAET'-X*© 

<ftD, ^P-*7 , ">XM|iiJW*fTaft«)OI^«Wil*i 
[0 0 5 4] tt#g 1 OCE«<0!R3&^U-*7^X h 

[0 0 5 5] 1 1 KK«©JRa:7U-*7S'Z h 

[00 56] 1 2 tE«fl!)JRft7U-*7^X h 

fra^s < ft t> . t»ftejft« t fTton*. 

[0 0 5 7] IS*«1 3KgB«©JKa^U-*7J'Xh 

[00 58] 1 4 fCf2«^m7U-*7^X h 

v'XrAfC^nt^ 7b—^7i/Xh$i)a)*±^CftJI 

[0 0 5 9] 1 5 C!5Sc©SStl7U-*7'>X h 

^xrAtctntf, 71^-^-7 i/TsvymmmKns. 

[0060] 
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[0 0 6 1 ] H 1 ti7"U-+7>'X h->XxA©^fig0 
T'&So BlfcfcV*T\ 2 1 «7U-*^£*/l/T&^ K 

[0 0 6 2] 2 6(iTX^->'jy^T*S0, 7"P-+^ 
2>2 l*%*i&*tx*.OKaftLTi|S3tftl!lb, 
H2 7©»J»fflS/U>^lC«lli&«tl5aE«a[«>S. 
[0 0 6 3] C©ru-*fflEStttH*Uft^ABS 
10 (7>^a-y^7'U-+g«) j^fiASn, $$5<D&Jft 

(*E*HPJ»LT, **OP-y»*IB±'r4*^KftoT 
t^So f^xEf SiffiPSfl 2 9 |Ctt A B S <D®\®& 3 5 # 
l^?)tlSi:i:tlc7U-+7i/Xh»g|53 6#«M. 

[0 0 6 4] 2 5fi7V-*^SOl/2 1 ©${f 
"f 5ftE7"-X£T'££o H2K^-r^5K, AE7*— 
X?2 5(i, TX^5/U>^2 6*iB8tffftS-fr*/<7 
-fcfXhVl 0Zffiz.s /W-tfXb>l 0t^-V7 
20 7A1 4KJ:oTfiE£2fc£EglibHi:«)&ft3. 

EfC t fc»)^V777AU^->'X7U>y 1 5££xLT 

So 

[0 0 6 5] ftEM2ti0^LftV^xyi/y©^MS 

[0 0 6 6] mS.m ltt/<7- tfXl-yi 0©&E3IS& 
30 1 l*rtLTfiE32fc3SIW1Jrc*?>, fcEfflKl 1 

[006 7] ^ES 1 (4#f* 3 ©AMEiiSSgP 4 

f*3<DA^Eiissg]3 4 t#E 1 2 tm««fn 

[006 8] 7U-+IWBBffC(i, •J^->'X7 , 'Jy 
40 if 1 3 a fe.fct; 1 3 b OftfMjfc J: 5 Lfct 7^7" 

7 > it* 7 1 4 # *siE)§gga5 4 1 «s t t c n 

%F,flS''rt«fC, #»338«ftEjfi»l 1 frbffitlTCn 
*ffl^r&K>. U/c^oT&E^2t^ESl©E7jti 
^U<ftoTV«5o 

[0 0 6 9] 7U-*ft®?%\Zt,t, 7U-*^^;l/2 1 
6*VW-exh>l 0CDfffcffL5itn5OtCfl5V\ 

y ^->xry 1 3 a *3a$-r*^>^+ 7 

7-exhVl Ot»LT0tfi£^(S]fcm^©Xha- 

50 tmmmtzt. u^->xyyyyi 3a« 
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7tae*D##3#ffl»LTfiffilil&l 1*BBUS. C 
(DfiffilSS 1 1 <DEfl UJ6ii>OfflB-P«*iWBIHH» 4 ti 
S fc M^S ft T 43 0 » C (DtiLUfr 6 « 6 K 79 7 
bujST -5 £ , 3 (iftffiiSS 1 1 OMPWEM L 
fc«tt?*ft^tt»»T?trfc^©T» ^7^7© 

ftlc J: OSES 1 Idd&EffZHPtU ftflES 2 t^SM 
l©S^tCfc»3^7-tfXhy 1 OA^^UV^l 5 

[0 0 7 0] !Rill$fcftffi:7-**2 5*e»W 

i>+ 7 *««we«aKiT § v py-r f 5 avw- ex h 

>1 0£&tt£ft5o 

[00 7 1 ] "Tfcfc^ SBiai»H2 9K*oTVU/-f 
F 5 £ffi£0K«lW»*:«*&T* ^ 75 7 #X 
yjy^l 6£RLTB4>;fc#lRjK:MJiU AESSSl 
l fc*»ESIi&»4 fca^fcH^SftSffiB^Mii* 

t, A1aEfflS§a5 4 2)WftT> A7-^Xhyi 0# 20 
VX^i/'J >72 6 *flS»*lRlKf*» , rS. 
[0 0 7 2] Blt^T, 2 7fct&<$n?, ^©Ulte 

»fM*ttm**7U-*Xha-**:/-»T?fc*. 3 

[00 7 3] »J«PSB2 9tt. ♦fniiS-trV-9'2 8, 7" 
lx-^XhD-^-try-9-2 3, G-try-9-3 OtD^mM^ 

^fteftATD-f ti-rsiyyyotA 30 

3 2, ggffl/i (EgBiJto*ffi&) -by* 3 3, flWilS-b 
Vtf 3 4 ©1*tmB^**ft ^ftA^U HE7-X*2 

x>i/*y©|el^lSt7>P-y h;l//W-7HJflM>tRlMI;fr& 

[0 0 7 4] #fc±JBttlJ*fcfctta5RfclS07U--*7 
^XhftfflKOt, eJW«H2 9©iRJWflffl»flF*^ , r 
HaOWftHKjaoTKBl-rs. 03tC^L/c$iJ8f;V»- 40 

So 

[00 7 5] cnKov^rsiwrst, s-fxx-y/i 

0 1 T**jSflDMjtaG%^-rG-try-9-©ffi*^*jiS 
ft, Xr-y7l 0 2tf«ei*GO«iMiAG*Wa«ft 
5. llT-, SoaKCoaiHaACttsBSKGOfllffll* 
IWc'XDgftBT'&So Xf'^l 0 2tCTfr 

ftftSJi&IItf, 3&#ffiAGSaj#K£ffl^t5o 
[0 0 7 6]^tXf7/l0 3m 7u-*^7;i/ 
*^ii$ftTV^5^SA^^JK^ft, SS#&3:ftT^ 50 
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[0 0 7 7] 0 4T*Ji, *3&W9rJ£«v 1 

(Mxlf3 0km/h) J:0t>**^W5*»*WiSU 

Atv^^ixx-y^i o 5^-r-r^, fet-si^ 

frftT L $ ? J: b ft*fSte#l§]»«ft*. 
[0 0 7 8] Xf'VT'l 0 5 7?«, h7^X?7i'3>' 
©#7ffiBtfig>Ig (fcfcAtf 3, 4 it) T'tiX-r-y?* 

i 0 6^\fr^, t^^i/^ttxf'yyi 1 5^\-r 
mm LT^3(Rw±oaw»^fTt>ftT 7 £ •? 

gp^tflUjBSftSo 
[0079] XT77106 T-a*Mi«3iSG f?£ L 
T^SfrSjtPSIsJSrU 5g£LT^S*§^JXT-y7l 

0 7^t», ^•p-c^vw-nfixry^'i 1 s'vrr 

*7U-*7S';* H?J»%fTfcfcV\i 
[0 0 8 0] Xf'y710 7r-lt *-T»E7U-*7$' 
XhW*WntABS (7>fD7^71/-^ 
B) TbMtiStfc^^, ABSft»&##$l$fc£ft/'cfr§ 
*»*«IfU m(RSftT^av*tett*7*'y7l 08^ 
fr&, jgB&SftfcJi£«7.T-;/7l 1 S'xttWU 
-*7S/^ hWWtfiteft^. dftCiO, ABStfft 
l&LT^ft^MtetfK7l'-*7$'*h*J»AMT6ft5 
cfcfcMSft, WWX'J'yy't5i:i:%IS±T* 

So 

[00 8 1] Xf7710 8T'li, -Jis-S-T^XYU 

n<D^m^tm^nm t *«aLfe3W5*^*wwu 

8aLfc*£tt*Ty7l OO^f-f^, toT'K^m 
£«Xr-y7l 1 5'\?tfr7l>-*7isXhmmZ'fi 
t>t^\ cftlcJ:!?, 7"l/-*7'/XhSJ»i!iWM 

tfcjSS^TfttoftSci^fc^o 

[0082] ciit*, m^sa t ««3m«awW'a 

#W5g»c*Tfcft5o 
[0 0 8 3] Xf-y7l 0 9T'ti, 7^-t;U^^*^ 
^iiSftTVS^S^WWrU, aS*ii*ftTV^*v^« 

•^tixx^T'i 1 cx-r-r*, f^n^axf^ 

7°1 1 5'N'T-r*rU-*7S/XhM»*fTt>ft^o 
[0 0 8 4] Xf'v7l 1 OT-li, X-r-y-Zl 1 1 ~ 1 

1 3<0W«fefln?«S*ft*7S/^h77^«'fc-3TI/'» 
5^S*>%¥"J»rb, 7->xh77WifliXfy7i 
1 1 ^\fth-^^-^7i/7,YU^Wm.h, ZotlS. 
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V'f'&aXT-yT'l 1 l'Vf-Ttfo 
[0 0 8 5] Xy-yfl 1 1T'I±, MjgfiG ©S8#{iA 
G jWBrfcfflA G a J: 0 fe*#v^jW5*»*«K 
if£(iX-r-y7l 1 2^3"^ ^■pT'&t/^t-a-fiX-r 

•y^i i s^-r-rtJo 

[0086]Xf-y7l 1 2T'tts WajtGatttfS!-- 
L£</MSG 1 f£2~4m/s e c 2 ©8EBfCi3££ft 

So 

[0087] Xf-^l 1 3 T?tt, 8G8£G ©ffitftfir 

(±Xr-y7l 1 ^•5T 5 &V^£{iX-f-y7 
1 1 6^r*#:/U-4 1 75'*hfW»*fT*>air\i SS- 
LtvMitiG 2&5~7m/s e c'otBHfcR^Stl 

So 

[008 8] ft*5, Xfyyi l 2Sfctil 1 
&4b\ Xr-y7l 1 lfr£>l 1 2*fc(il 1 3T*fft>n 

[0 0 8 9] J.X±^JtfffS2P£*lTXx-y7l 1 4 (Cf 
TA,f£*§£> 7^Xh77^/iTTXr-y7'l 1 7^ 

ftffi7-X* 2 5 £DX£# 3 ffm < * 5 

fcyiV-f K5£/rLT77y->> 7£Ig®jU gJES 
l fc^*#A-f sci: £«!:!> ftlES 2 
StfT^X^yi; y?*2 6 fca^-Ol^'J y**K:2Sfrn 
S*8flE£8££-t*So 

[0 0 9 0] J^hOWRSVSgr^x'yri 1 
5 fc"ri:A,£J§£, 7fX h 7 y t U 7 LTXr -y 

T*fe^ HE7-X*2 5 0K£#3*W. 

*iiwr5^Tt.u*-yxry^i 6. 1 3 b<D 
mtn?n&it3tfm, t*. xx 

7 7*1 1 6$fc(d:l 1 7 T-tTton5Jag^, 7V-*7 

s/xhttft^SKwa-rs. 

[009 1] W±©«j;3tc, 7L/-^7v/XhB#«r¥W 

[0 0 9 2] ME5i«GO|»»ttAG«"*t<**OlCfls 
■3T7b-*7*>^H^*W*£"r*U*VHi*G 2*»5 
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ft^U-^^^K^atrHftOtf Sot 
[0 0 9 3] 0J*ti\ 7U-4^2Vl/2 1 

at 7" i/- *7->x mw««fito*u ffiuatojfaiw' 
[0094] ttz, ris-^fivz \*7>>u tmc 

■»3±*^/-c^tc7U-*7^Xh$iJWt7t)tl5©T-, 
^*Sgfc7V-*7->X hlW»#*fTfeftS C t £KitT* 

[009 5] -IfiOF^/SOSjIfiGSgjafcJu 0. 1 
G~0. 3Gm&T'&0. C<DfflTW.mc*jr>\s*=l> 
20 ha-;H,ft**6fltjh/J<ai*fT-3TV^o — 0. 

frOO. 5G~0. 9 G ©^T?»fe!>fc 3 y hP-^-fS 

G1&0. 4G(cKBSU *8-L*HttG 2*0. 7G 

BtCO. eGLfrm^tttailTO. 9GW±£ 

Of littfcffil * 0 < -e* -So 

[0 0 9 6] ffiO*SUBil»Cfctt§fgm^7U-*7 

30 ~>x hftffltot. 2 9 ©»«aa»ft*jjvr 

[0 0 9 7] cn\C~D^Tm.W?%t, SfXfy 7*2 

o i T*»osEa*G*^-rG 

n, Xx-y72 0 2T«i[GO^fflAG^»t±S?n 
lC?, «2eGOm»fflAG«iSjiaG<D#fii^ 

bnssaa*^, a^fflAGStH^etia^-rs. 

40 [0 0 9 8] ^tC7.-r->72 0 3T*«, 7U-*-^^;l/ 

5«^BXf 7 72 0 4^1-1"^ ^^T'^V^^iX 
r-v72 1 5^tt^U-^TiyXbU0^nt>rj: 

[0 0 9 9] Xr-y72 0 4T*fi, 03OXx-y7l 0 

4~io st-^LfciwspiiT^ftifeafcurv^*^ 

jifcUTl/^«^(iXx-y72 1 5^tt^U- 
50 [0 10 0] Xf7 7*2 0 5TI4, *^&ttafiGiO 
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UtHSGl. G 2 J5<fclf?&#fii A GOl/t^flA G a 
fcllBrt-ifcftOiHMg 1 a. g2a, Agatftfg 

KAD^-n^c, ^-ftKD^mmg l a. g 2 a. 

AgatbtvMlG 1, G2, A G<DL/$V"«fiiA Gatf 

[0 10 1] Xx7y2 0 6T'«, 4 ? 7<fififre>i)&Ifi 
GCQLtl^ICl. G 2fc<i:t>l&#ffiAGcQLtvMfiA 
G a^SHi-r-S/cfeO^tlflg 1 b, g2b, AgbA' 

•7mmx&%.znz>o <&Mm*7x\,t3-yvyzrv-* 

M¥7T'-?l'-*r7i'Z. MilJWc AD K < o fc, V> 
•fftO^tMg 1 b, g2b. Agb&LtvMlG 1, 20 
G2, AGOLtVMitAG a#A#<f9^£ftTVSo 

frttlBo t * K7 b flJSPtc A D Jft < * 

o , 7\s-*7i'7.Ymwzft5 litotommsaxW't* 

£<&D, 5gmi${CfcttSW»&7b-*7->Xb$b£ 

[0 1 0 2] Xf7^2 0 7T*&, x>-yy©(ftAftE 
A^MiifiGOLt^fiiG 1 , G 2*5<fct/?»#«A G<7> 

Ltr^ffiAGafcgffl-rafcft^tiffig 1 c, g2 30 

c , a g c t>mnzt\2>o mt lth\ 07 \cm+w& 

L T H»ttlit#fiTr 3 ffi<^R AftE T'« 7 1/- * 7 
->*hiHWKA 9 3 f&*>-&> ft 

E7-X £ 2 5 OftES 2 tcaffrnSKAftEAMS < & 

D^V^EV^ft^flllig 1 c. g2c. Age 
fcl/*VfSGl. G2, AGWbtVfilAG a*M&<& 

[0 10 3] -7.x v 7 2 0 8T-{i, SSBjt fr><~>il&IfiG 
OLtHlGl. G 2fcit;^fflAGWL^V^fflAG 
a*»a-r*/fcii>©^flHig 1 d. g2d. Agdtfft 

ttJRTW6«*i«. Kffi[iftMg^«i?7b-*7v'7b 
$|J3SHCADK:< V^pE, V'-fno^diig Id, g 2 

d, A g d fcLtvMlG 1 . G2. A GOLf^ffii G 

a^At<is^5nTv^o tmat), mo^-rv^ 
MT-mmcm^mtimm i/c*-r y * 7« 
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[0 10 4] Xf7^2 0 9TU 7ry72 0 5~2 

0 8Tfc&ftfc£^(Mtfr6»l*«*L*V>flG 1 . G 
2. AG*^tl€tlWa*n*. SB-L#lMBG ltt£ 
IHIffig la, gib, g 1 c. g 1 dfrfcUtHSft 
i> 0 ^ZlLtV>fiiG2tt^<i{lg 2 a, g2b, g2 
c, g 2 dJ^&IUHStl*. bSl^ttAGtt^jHMA 
ga. Agb. Age. A g dfre>gffi£ft£<, 

[0 10 5] Xf'>72 1 OT'fi, 77-y72 1 1-2 

1 3<0W»r^ST*ia^^nS7^Xh77WfcoTV^ 

72 1 7^TT#7U-*7->7hiW£8lilIU ^5 
X'^^iiXTy-fZ l l'vf-rfro 
[0 10 6] 1 1 T«, Wa«GO«iHlA 

G3^Br?E«AGa<fc5ti*#v^g^%!pJWU At^ 
if£ti7ry72 l 2^1-7*. ^9T-ft^t§£li77 

•y72 1 s^vf-fty,, 

[0 10 7] Xf772 1 2T*li> iiJffiG(OfflA^- 
UpIG 1 (=0. 4G) «fc»)fc**V^g;fr*«*r 
U A£^if£fi7r-y72 l 4s\Ttfr, ttttv 
Jf£ttXx-y72 l 6^»/^t7'/XHIIHi 

[0 10 8] Xf77"2 1 3T?H\ «»KG©«!W8- 
LSVMIG2 (=0. 7G) i 5 1 *#v^A>gfrfcWSi 

u Atv^^axr7 7 p 2 1 ^9f^ 

^Xfy/2 1 6s\f?fr7\s-*7i/7>hffl'm 

[0 10 9] &*5, Xfy72 1 2£fc«2 1 3T'fft> 

Xf7/2 1 1*^5.2 1 2Sfct±2 1 3Tfi^ri5ffia 

[0 110] W±©WWrS¥*!gT7r-y^2 1 4lc1" 
th.tm^ 7*s7sy7^7*TzXX*T'v7~Z l 7^ 

ftEZ-X ^25 CD«^# 3 *^P^ A^#*?»1 < £ 5 
CVUy-r K5^/l-LT77y> ? A'7^Sgt!lt> gES 
1 E^*SA-r«cfcfc J: 9ft£E32fc 

5HIE%SI±?-»5o 

[0 1 1 1] -73, W±© ! PJBrSiP*STXT'y7 , 2 1 

5 \z-$?h,rim%. 7>s7>v-> : 7y*>7V7LX7,T-v 

72 1 7U-*7~>Xh%Y®Z'fit>%i<\ 
T%t>%. ftE7-X^2 5<OK^#3*^t> A^# 
1; 5 * 3 fc V U/ K 5 LT 75 ys>+ 7 *H 
ttUTC<0»JW*ll7r*. ^*J, VU/-f K5fl>a* 

*ji»i-r^/'cW*>y^-yxyyyy i 6. i3b© 

f*»*-p|^#3^IB*» A^#*^C5o ftfe. Xf 
•y72 1 6^rc«2 1 7 X'Vit>n^mt)\ 7b-*7 

[0 112] «6Kffi©*SB««8K*i*t*IRa»07U 
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[0113] cnfcovTKwrsi:, sfxf-^i 
or T*7V-*^#'i'2 1 coxha-^as^-rx 

2' ?Xha-*SS©fR#ffiAS#glti£ns. lC 
T\ Xhn-?»S©3S#ffiA S«XhP-7fiS©# 
{MfB3fct>®KfcB'T?**o 

\cxftt>ti%W£t>\ ^fflAsgm^gfcta^-rs. io 

[0 1 1 43 ^ICXf'yyi 0 3* T'(±, TV-*^ 

«xt7 7°i i 5' '\-r-r*^i/-*7S'xnw»*tT 

[0 115] Xx-y^l 0 4' -109' B3£> 
Xf77l 0 4-1 09i IBI^tC t TSfJ'«l*l7*ft^}i 

v7i io' 'N-rr^, ttfci/r^5*&ttXTy:/i 

1 5" '\-*"T*^U-4 i 7S/XbWW*fft>ftV\ 20 
[0 116] XT771 1 0' Ttt, X-fy^l 1 1 ' 
-113' OWW6JR-eK««n*7*>Xh77y« t fc 

•yri 17' ^-rr*7u-*7^^nww*«au 

^T'&V^t^iX-f 'y7"l 1 1 ' 'Vfft?,, 
[0 117] Xryyi 1 1 ' T'tiu Xhu-yiSO 

A S iWJfSI A S a it) V^MSWEWW 
L, A-#</^§&«Xf"-y7l 1 2' 'vf'T^ *5T*£ 
l/^(iXf7 71 1 3' s\t?tS a 
[0 1 1 8] Xf77*l 1 2' T*«, Xhn-^BSCD 30 
«OTB-U*VHIS U0W*v«*WRU * 
*ir^tt7fy71 1 4' 'vTT*, t5T4v^ 
(iXT>y7l 1 6' s\?tfr7\s-*7i/7>hffl®Zfi 

[0 119] Xf7 7*l 1 3" T'ti, XhP-^lSO 

WRU *t^i§£«X-f -y^l 1 4' -nTT^ 
T'&^it£fiXr-y7'l 1 6' 'vTT&T'U-^i'X 

[0 12 0] Xf77l 1 2Sftttl 1 3' T'tT 40 

tonssaa^, ru-+7^xM^w^stc*as-r 

5o ftfc, Xfy7l ir»6H2' Sfciil 1 
[0121] «±OWR»nS*«TXf-yy 1 1 4 ' fC 

-r-r/u/cti^ 7'>xh777*mTxf77i 1 

[0 12 2] -7j> VL±<DyMmmzmTXT-yZfl 1 
5' lCtTA,f£if£. 7'>Xh77^%i"J7LTXr 
-y7l 16' ^?Tfr. 7U-*7~>Xbm'®Z'i7t>%: 50 
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[0 1 2 3] JfiLhOiilc, XhP-2»S<7>?8#{lA 
S« l **<4*OlcffoT^U-*7^Xh^*WS'r 
SLtHIfcS 2fr&S l^/hS^&a.Scfctcfc 

[0 12 4] 2t>lCl&<D$m&t&Kl3lfZm&m<D7l' 
-*7'>XMtWCO£, ©JWSH 2 9 <DWM^W.W}{^ 

zmtm i ooaMiBfci&oTKwr*. b i ok*l 

fciW»;l/-^>«BrJ£aJ«l»*ff3fn*tiJ»)ii*Jaa;l/ 

[0 12 5] CWcovvrBMBTSfc, S-fXx-yT^ 
o i ' T-$Wox h p- 7« s *>jvr s -t 

#&Sft> Xf-'y7'2 0 2' T'XKD-^aSiO^ffl 

SttXhD-^aS ©l|M&l$H3fc 0 ©gfkST-i&So 
ft*, Xr>y72 0 2' fcTfrfeftSfflJltf, SBtfffiA 

[0 1 2 6] ^lCXx-yT'2 0 3' T*«, TV-*^ 

wi^tixfy720 4' 'vr-f*, f 5T*§1^ 

liXf7 72 1 5* '\frfr7U-*7i'KhfflW*Vi 

[0 12 7] XT772 0 4" Ttt, 03<DXT-y7l 
0 4-1 0 9T*Lfc*J»»7*ft*»fcLT^S*PS 
i^WWU iSfctTv^v^(iXT7 72 0 5' ^ 
Tf#s 8ifcLTV>5^ttXr'y7 , 2 l 5' ^vrt& 

[0 12 8] Xf772 0 5' T?K, m?Ifr£>X hP- 
7lS©L£VMlSl, S 2fcJ;U : ?8#{lA S©Lt<^ 
fflAS a^gtlirsrcftO^fiifflS 1 a, S2a, AS 
aWW*nS. ¥2*^VMiif7U-*7->Xh$iJffll 
fcAD J f>'n^9t, Vvfno^BBS l a, S 2 a. 
AS afcLfVMBS 1. S2, A S<DL£ VMiA S a # 

il<^o7L/-+7>'X h©^tt*<3^JtKW«arc 
©j£ff «l£© £ # C 7V-+7 ->X h $iJffl)K A 9 < 
:7U-*7^*hSJ»*fT$fca©l$BWjBntf 
>h£ < £ 0, Bftl*fc*Jtt5Wa&*7V-*7S';* ha 

[0 12 9] Xfy72 0 6' T'tt, *7fflB*>6Xh 
D-^MSWLt^fiS 1 , S 2fc<}:tf?8#{iSA S©L 
f I MB A S aZWtiitZrzttXO^qSmS l b, S2b, 
A S btftt»<*nSo ffiii{IJ^7T*«xyi/*y7U-* 

ffl«^7T*7U-^7 ~>X HSJBKX9 K < V><t 5 tc, 
■fn«D^iHiS 1 b, S2b, A S bfebtV^fflS 1 , 
S2, A S©L^^filA S a*^t<ia^?nT^5„ 
cnti!), BftBtfft < ^07 V-*7 i^X h 
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ft® ^ns„ 

[0 13 0] Xf'>72 0 7' T*ti, xyv'ycoiAft 

Eft^ha-^asotti/Mfis i, s2fc<fct/?»# 

ffiA S©L,tl>fflA S a^SffifS/cft^tlfilS 1 

c. S2c, A S cft<ft»£*lSo *0>jT*f*. MEft^ 
'>LT»tt^<gT1-S{gV^Aft)IT'«$iJSStcA0 10 
^"f < ft £ J: 9 }cl5S?nT^-5o 

[0 13 1] Xf7y2 0 8' Tii, g&S/ifrBXhn 
-?BS<DL£vMfiS 1 , S 2*5<i:t/$#ffiA SOLt 
^ffiiA S ammt&fctbCD^ffimS l d, S 2 d . A 

IWcAOtiKv^-Mc. v>-fn<D^<lft S id, S2 

d, A S dfcttvMlS 1, S2, ASOLtVMBAS 

lRlt*S<i:^^fi5^M?nS 0 20 
[0 13 2] Xf772 0 9' T*ti> XT77205' 
-2 0 8" T'i#?»ft/c&^l<fifr5>«HW& L£vM8 S 

l. S2, Astf^tvenemsnao m-LtiMiis 

1 «^tlfflS la. Sib, Sic, SI dfrZmtii 
£ft£>„ fg-LtlWilS 2{i#^tiffiS 2 a. S2b. 
S2c. S 2dft*e>»WSft£ 0 LtvMIAStJ&^lI 
flASa, ASb, ASc, A S d frP>»tH2ft5 0 

[0 13 3] X7--yfZ 1 0' T'ti, Xf7^2 1 1 ' 
-2 13* (DfiJfrfgaT^^ ft* 7 ~>7. h 77 7Mc 
-^T^Sft^ft^JKU 7->Xh7^Wl T'fetlli 30 

XT772 17' '\-r-r*7*u-+7->xh»^i«iK 
u ^^T'^^^(ixf--yy2 1 r ^\-r-rcy 0 

[0 13 4] Xf7^2 1 1 • X'\t, Xhn-i'iSO 
$!#<IA Sft<MlA S a ckt) fcAf <^5ft*£«»r 

Lx Atv^tixx-v7"2 1 2" 'x-r-r^ 
i/^ttxf7 72 1 3* ^-r-rc^,, 

[0 13 5] X7--y72 1 2' T'«, XhP-i'iSO 

mvm-Lz^ms l^okAtv^gft^wsiu a 

£^it£«*Ty:/2 1 4' 'VTT*, 

(iXr-y7*2 1 6' ^ttfrfU-ZTisXbfflmft 40 

[0 13 6] XT'y/2 1 3" T'fct. XhD-^MSO 
ffitfgZLf^ffiS 2<};DkAtv^£ft^ ! W»rU A 
£<^f£(4Xr-)>y2 1 4' 'VTT*, 
«Xry7*2 1 6' ^T^#7~U-*7i/Xhffflffll2lT 

[0 13 7] TsTVfZ 1 2' £/c:«2 1 3' V 

3» Xr-y7*2 1 1 ' ft* 5 2 12' £fc(i2 1 3' T'fr 
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[0 13 8] \:A±.WmmW*®.TX ; rv72 1 4' tc 

7' 's-rt*, 7*b-*7">XhWW%WJfrr«. 
[0 13 9] -7?. W±©?JKSI|i*«T^f l 'y7*2 1 
5' tcfTA,f£i§£, 7^Xh77^i"J7bTXr 
•yT'2 1 6' *\t*H. 7U-*75>X MflWtfTbft 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform such brake assist 
control as being not affected by any variations in the 
operation of a driver by judging a span of brake assist time 
when deceleration is larger than the threshold value, and 
imparting braking force at this brake assist time. 
SOLUTION: First of all, the value of a G sensor showing 
deceleration G in a vehicle is read in (step 101), and a 
differential value AG of the deceleration G is calculated 
(step 102). Then, a fact of whether the differential value AG 
of the deceleration G is larger than the prescribed value A 
Ga or not is judged (step 111). When it is larger, a fact of 
whether the value of the deceleration G is larger than a first 
threshold value G1 (a range of 2 to 4m/sec2) or not is 
judged as well (step 112). When it is smaller, whether the 
value of the deceleration G is larger than a second threshold value G2 (a range of 5 to 7m/sec2) 
or not is judged (step 113). When the deceleration G is larger than these threshold values in 
either case, an assist flag is uprighted (step 114) and brake assist control is started (step 117). 
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CLAIMS 



[Claim(s)] 

[Claim 1] At the time of the brake assistance whose deceleration G judges the time of larger brake 
assistance than a threshold Gn to be a decelerating detection means to detect the deceleration G of a car, a 
judgment means, A differential value deltaG calculation means to compute differential value deltaG of 
Deceleration G, and the threshold Gn means for switching which makes a threshold Gn small so that 
computed differential value deltaG becomes large and it may be easy to start brake assistant control, The 
urgent brake assistant system characterized by having the brake assistant driving means which gives 
damping force at the time of brake assistance. 

[Claim 2] The first threshold Gl and the second threshold G2 are set up as said threshold Gn. Differential 
value deltaG of the computed deceleration G starts brake assistant control, when than predetermined value 
deltaGa, and Deceleration G exceeds the first small threshold Gl . The urgent brake assistant system 
according to claim 1 by which differential value deltaG of the computed deceleration G is characterized by 
considering as the configuration in which brake assistant control is started when Deceleration G exceeds the 
second large threshold G2 when smaller than predetermined value deltaGa. 

[Claim 3] An amount of strokes S detection means to detect the amount S of strokes of a PUREKI pedal, At 
the time of the brake assistance whose amount S of strokes judges the time of larger brake assistance than 
threshold Sn, a judgment means, A differential value deltaS calculation means to compute differential value 
deltaS of the amount S of strokes, and the threshold Sn means for switching which makes threshold Sn 
small so that computed differential value deltaS becomes large and it may be easy to start brake assistant 
control, The urgent brake assistant system characterized by having the brake assistant driving means which 
gives damping force at the time of brake assistance. 

[Claim 4] The first threshold SI and the second threshold S2 are set up as said threshold Sn. Differential 
value deltaS of the computed amount S of strokes starts brake assistant control, when than predetermined 
value deltaSa, and the amount S of strokes exceeds the first small threshold SI . The urgent brake assistant 
system according to claim 3 by which differential value deltaS of the computed amount S of strokes is 
characterized by considering as the configuration in which brake assistant control is started when the 
amount S of strokes exceeds the second large threshold S2 when smaller than predetermined value deltaS a. 
[Claim 5] The urgent brake assistant system of any one publication of four from claim 1 characterized by 
considering as the configuration which detects the rate of a car, performs brake assistant control when a car 
rate is larger than the predetermined value vl , and does not perform brake assistant control when a car rate 
is less than [ predetermined value vl ]. 

[Claim 6] The urgent brake assistant system of any one publication of five from claim 1 characterized by 
considering as the configuration which detects the change gear ratio of transmission, performs brake 
assistant control when a change gear ratio is a high-speed side, and does not perform brake assistant control 
when a change gear ratio is a low-speed side. 

[Claim 7] The urgent brake assistant system of any one publication of six from claim 1 characterized by 
considering as the configuration switched to a small threshold so that the rate of a car is detected, and a car 
rate is high and it may be easy to start brake assistant control. 

[Claim 8] The urgent brake assistant system of any one publication of seven from claim 1 characterized by 
considering as the configuration switched to a small threshold so that it detects the change gear ratio of 
transmission, and it may be easy to start brake assistant control, when a change gear ratio is a high-speed 
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side. 

[Claim 9] The urgent brake assistant system of any one publication of eight from claim 1 characterized by 
considering as the configuration switched to a small threshold so that it has the negative pressure booster 
which doubles the power damping force with engine inhalation negative pressure, and engine inhalation 
negative pressure is detected, and inhalation negative pressure is low and it may be easy to start brake 
assistant control. 

[Claim 10] The urgent brake assistant system of any one publication of nine from claim 1 characterized by 
considering as the configuration switched to a small threshold so that coefficient of friction between a road 
surface and a tire is detected, and coefficient of friction is high and it may be easy to start brake assistant 
control. 

[Claim 1 1] The urgent brake assistant system of any one publication of ten from claim 1 characterized by 
considering as the configuration which ends brake assistant control in connection with having anti-lock 
brake equipment which controls the hydrostatic pressure supplied to the cylinder for braking of each wheel 
at the time of braking, and prevents the lock of a wheel, and actuation of anti-lock brake equipment being 
completed. 

[Claim 12] The urgent brake assistant system of any one publication of 1 1 from claim 1 which will end 
brake assistant control if brake assistant control time amount goes through predetermined time t, and is 
characterized by setting up predetermined time t so that it may become so long that an initial car rate is high. 

[Claim 13] The transformation room where the negative pressure room, negative pressure, or atmospheric 
pressure into which negative pressure is introduced on both sides of the diaphragm connected with a master 
cylinder is introduced alternatively is formed. It has the vacuum valve which introduces negative pressure 
into the transformation room which is interlocked with a brake pedal and operates, and the breather valve 
which introduces atmospheric pressure, the negative pressure booster which drives a master cylinder and 
performs brake actuation by introducing an atmospheric pressure into a transformation room - having ~ a 
vacuum valve and a breather valve - a solenoid - minding - electromagnetism — the brake assistant 
equipment of any one publication of 12 from claim 1 characterized by considering as the configuration to 
drive. 

[Claim 14] the time of judging the termination of brake assistant control in an urgent brake assistant system 
according to claim 5 or 6 — a vacuum valve and a breather valve — electromagnetism — the urgent brake 
assistant system according to claim 13 characterized by considering as the configuration which is not driven. 

[Claim 15] the time of ending brake assistant control in an urgent brake assistant system according to claim 
1 1 or 12 - the electromagnetism of a vacuum valve and a breather valve - the urgent brake assistant system 
according to claim 13 characterized by considering as the configuration which stops a drive. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the urgent brake assistant system which 
assists the brakes operation of a driver in emergency etc. and aims at compaction of stopping distance. 
[0002] 

[Description of the Prior Art] In emergency when an obstruction appears suddenly ahead, it does not restrict 
that a brake pedal can be continued and broken in, but a brake pedal may fully be unable to be broken in, or 
a driver may hesitate and detach the once broken-in brake pedal. 

[0003] Then, a driver [ brakes operation ] is assisted in emergency and the urgent brake assistant system 
which aims at compaction of the distance which a car stops is proposed. 

[0004] Conventionally, as this kind of an urgent brake assistant system, for example, in a USP No. 5158343 
official report, the operating speed broken into a brake pedal is detected, and when operating speed is 
beyond a predetermined value, urgent brake assistant control is started. 

[0005] Moreover, in JP ,7-76267, A, the amount of brake strokes and the vehicle speed which are broken into 
a brake pedal are detected, threshold Seff of a pedal rate is computed from these detection value, and when 
stroke speed is not less than Seff between the predetermined strokes dsB from the time with the amount of 
strokes as the starting point when stroke speed exceeds threshold Seff, and it dsB-steps on and increases, 
brake assistant control is started. 

[0006] In JP,7-156786,A, the characteristic value which switches the threshold of a pedal rate from the 
amount of the maximum strokes of the pedal under braking and maximum velocity is calculated, learning 
control according to the operating characteristics of a driver is performed, and brake assistant control is 
performed. ... 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional urgent brake assistant 
system, in order to judge the time of brake assistance from the operating speed into which a driver breaks a 
brake pedal fundamentally, there was a problem that the timing to which brake assistant control is 
performed according to the treading strength of a driver differed. 

[0008] Moreover, the configuration which determines the threshold of a pedal rate from the amount of brake 
strokes and different physical quantity called the vehicle speed also has the trouble that the parameter input 
for every car is required, and the tuning man day for it starts. 

[0009] The configuration which calculates the characteristic value which switches the threshold of a pedal 
rate from the amount of the maximum strokes of the brake pedal under braking and maximum velocity, and 
performs learning control according to the operating characteristics of a driver had the troubles that a 
change-over was impossible for a while, such as after immediately after engine starting and a driver taking 
the place. 

[0010] This invention is made in view of the above-mentioned trouble, and it aims at not being influenced 
by dispersion in actuation of getting into the brake pedal by the driver in emergency, but performing exact 
brake assistant control in an urgent brake assistant system. 
[0011] 

[Means for Solving the Problem] An urgent brake assistant system according to claim 1 At the time of the 
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brake assistance whose deceleration G judges the time of larger brake assistance than a threshold Gn to be a 
decelerating detection means to detect the deceleration G of a car, a judgment means, A differential value 
deltaG calculation means to compute differential value deltaG of Deceleration G, and the threshold Gn 
means for switching which makes a threshold Gn small so that computed differential value deltaG becomes 
large and it may be easy to start brake assistant control, It has the brake assistant driving means which gives 
damping force at the time of brake assistance. 

[0012] An urgent brake assistant system according to claim 2 In invention according to claim 1 , the first 
threshold Gl and the second threshold G2 are set up as said threshold Gn. Differential value deltaG of the 
computed deceleration G starts brake assistant control, when than predetermined value deltaGa, and 
Deceleration G exceeds the first small threshold Gl. Differential value deltaG of the computed deceleration 
G considers as the configuration in which it starts brake assistant control when Deceleration G exceeds the 
second large threshold G2, when smaller than predetermined value deltaGa. 

[0013] An urgent brake assistant system according to claim 3 An amount of strokes S detection means to 
detect the amount S of strokes of a PUREKI pedal, At the time of the brake assistance whose amount S of 
strokes judges the time of larger brake assistance than threshold Sn, a judgment means, A differential value 
deltaS calculation means to compute differential value deltaS of the amount S of strokes, and the threshold 
Sn means for switching which makes threshold Sn small so that computed differential value deltaS becomes 
large and it may be easy to start brake assistant control, It has the brake assistant driving means which gives 
damping force at the time of brake assistance. 

[0014] An urgent brake assistant system according to claim 4 In invention according to claim 3, the first 
threshold SI and the second threshold S2 are set up as said threshold Sn. Differential value deltaS of the 
computed amount S of strokes starts brake assistant control, when than predetermined value deltaS a, and the 
amount S of strokes exceeds the first small threshold SI. Differential value deltaS of the computed amount 
S of strokes considers as the configuration in which it starts brake assistant control when the amount S of 
strokes exceeds the second large threshold S2, when smaller than predetermined value deltaSa. 
[0015] In invention according to claim 1 or 4, an urgent brake assistant system according to claim 5 detects 
the rate of a car, when a car rate is larger than the predetermined value vl, it performs brake assistant 
control, and when a car rate is less than [ predetermined value vl ], it considers it as the configuration which 
does not perform brake assistant control. 

[0016] An urgent brake assistant system according to claim 6 detects the change gear ratio of transmission 
in invention of any one publication of five from claim 1 , when a change gear ratio is a high-speed side, it 
performs brake assistant control, and when a change gear ratio is a low-speed side, it considers it as the 
configuration which does not perform brake assistant control. 

[0017] An urgent brake assistant system according to claim J detects the rate ofa car in invention of any 
one publication of six from claim 1 , and it considers it as the configuration switched to a small threshold so 
that it may be easy to start brake assistant control, so that a car rate is high. 

[0018] An urgent brake assistant system according to claim 8 detects the change gear ratio of transmission 
in invention of any one publication of seven from claim 1, and when a change gear ratio is a high-speed 
side, it considers it as the configuration switched to a small threshold so that it may be easy to start brake 
assistant control. 

[0019] An urgent brake assistant system according to claim 9 is equipped with the negative pressure booster 
which doubles the power damping force with engine inhalation negative pressure in invention of any one 
publication of eight from claim 1 , detects engine inhalation negative pressure, and it considers it as the 
configuration switched to a small threshold so that it may be easy to start brake assistant control, so that 
inhalation negative pressure is low. 

[0020] An urgent brake assistant system according to claim 10 detects coefficient of friction between a road 
surface and a tire in invention of any one publication of nine from claim 1 , and it considers it as the 
configuration switched to a small threshold so that it may be easy to start brake assistant control, so that 
coefficient of friction is high. 

[0021] An urgent brake assistant system according to claim 1 1 is equipped with the anti-lock brake 
equipment which controls the hydrostatic pressure supplied to the cylinder for braking of each wheel in 
invention of any one publication of ten at the time of braking from claim 1 , and prevents the lock of a 
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wheel, and considers it as the configuration which ends brake assistant control in connection with actuation 
of anti-lock brake equipment being completed. 

[0022] An urgent brake assistant system according to claim 12 will end brake assistant control, if brake 
assistant control time amount goes through predetermined time t in invention of any one publication of 1 1 
from claim 1 , and it sets up predetermined time t so that it may become so long that an initial car rate is 
high. 

[0023] An urgent brake assistant system according to claim 13 The transformation room where the negative 
pressure room, negative pressure, or atmospheric pressure into which negative pressure is introduced on 
both sides of the diaphragm connected with a master cylinder in invention of any one publication of 12 from 
claim 1 is introduced alternatively is formed, a negative pressure booster equipped with the vacuum valve 
which introduces negative pressure into the transformation room which is interlocked with a brake pedal 
and operates, and the breather valve which introduces an atmospheric pressure — setting — a vacuum valve 
and a breather valve — a solenoid — minding — electromagnetism — it considers as the configuration to 
drive. 

[0024] the time of an urgent brake assistant system according to claim 14 judging the termination of brake 
assistant control in invention according to claim 13 — a vacuum valve and a breather valve — 
electromagnetism — it considers as the configuration which is not driven. 

[0025] the time of an urgent brake assistant system according to claim 15 ending brake assistant control in 
invention according to claim 13 - the electromagnetism of a vacuum valve and a breather valve — it 
considers as the configuration which stops a drive. 
[0026] 

[Function] In an urgent brake assistant system according to claim 1 , it becomes possible by making a 
threshold Gn small so that it may be easy to start brake assistant control not to be influenced by dispersion 
in actuation in which a driver breaks a brake pedal into emergency, but to perform exact brake assistant 
control, so that differential value deltaG of Deceleration G becomes large. 

[0027] In an urgent brake assistant system according to claim 2, when larger than predetermined value 
deltaGa, it judges whether the value of Deceleration G is larger than the first threshold Gl, and differential 
value deltaG of Deceleration G performs brake assistant control, when large. 

[0028] When differential value deltaG of Deceleration G is below predetermined value deltaGa, it judges 
whether the value of Deceleration G is larger than the second threshold G2, and when large, brake assistant 
control is performed. 

[0029] In an urgent brake assistant system according to claim 3, it becomes possible by making threshold Sn 
small so that it may be easy to start brake assistant control not to be influenced by dispersion in actuation in 
which a driver breaks a brake pedal into emergency, but to perform exact brake assistant control, so that 
differential value deltaS of the amount S of strokes of a brake pedal becomes large. 
[0030] In an urgent brake assistant system according to claim 4, when larger than predetermined value 
deltaSa, it judges whether the value of the amount S of strokes is larger than the first threshold SI, and 
differential value deltaS of the amount S of strokes of a brake pedal performs brake assistant control, when 
large. 

[0031] When differential value deltaS of the amount S of strokes is below predetermined value deltaSa, it 
judges whether the value of the amount S of strokes of a brake pedal is larger than the second threshold S2, 
and when large, brake assistant control is performed. 

[0032] In an urgent brake assistant system according to claim 5, brake assistant control is performed, only 
when a car rate is more than predetermined value vl . Thereby, un-arranging [ for which the brake assistant 
force will act on unnecessarily and sudden braking beyond anticipation will be comparatively performed at 
the time of the run state in a low speed ] with little need for brake assistance with a low urgency is avoided. 
[0033] In an urgent brake assistant system according to claim 6, brake assistant control is performed, only 
when the change gear ratio of transmission is in a high-speed side. Thereby, un-arranging [ for which the 
brake assistant force will act on unnecessarily and sudden braking beyond anticipation will be 
comparatively performed at the time of the run state in a low speed ] with little need for brake assistance 
with a low urgency is avoided. 

[0034] In an urgent brake assistant system according to claim 7, an urgency becomes possible [ the high 
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thing with much need for brake assistance for which it becomes easy to start brake assistant control, and 
exact brake assistant control is comparatively performed to emergency at the time of the run state in a high 
speed ] by switching to such a small threshold that a car rate being high. 

[0035] In an urgent brake assistant system according to claim 8, when the change gear ratio of transmission 
is in a high-speed side, an urgency becomes possible [ the high thing with much need for brake assistance 
for which it becomes easy to start brake assistant control and exact brake assistant control is comparatively 
performed to emergency at the time of the run state in a high speed ] by switching to a small threshold. 
[0036] In an urgent brake assistant system according to claim 9, it becomes possible by switching to a small 
threshold so that it may be easy to start brake assistant control to perform exact brake assistant control 
corresponding to the force of a negative pressure booster becoming weaker, so that inhalation negative 
pressure is low. . 

[0037] In an urgent brake assistant system according to claim 10, un-arranging [ for which powerful 
damping force acts on relatively on the road surface on which it is easy to slide, and a tire serves as a slip 
inclination ] is avoided by switching to a small threshold so that it may be easy to start brake assistant 
control, so that coefficient of friction of a road surface and a tire is large. 

[0038] In an urgent brake assistant system according to claim 1 1 , also after actuation of anti-lock brake 
equipment is completed, it is avoided that brake assistant control is performed, and it can prevent that a tire 

slips. . 
[0039] In an urgent brake assistant system according to claim 12, brake assistant control time amount s 
progress of predetermined time t ends brake assistant control. By setting up predetermined time t so long 
that an initial car rate being high, brake assistant control is exactly performed for the time of high-speed 
transit corresponding to braking time becoming long. 

[0040] the vacuum valve and breather valve with which the brake gear equipped with the negative pressure 
booster is equipped in an urgent brake assistant system according to claim 13 - a solenoid - minding - 
electromagnetism - since it writes as the configuration to drive and an existing vacuum valve and an 
existing breather valve can be used, the simplification and low-cost-izing of equipment structure can be 
achieved. 

[0041] the time of judging the termination of brake assistant control in an urgent brake assistant system 

according to claim 14 - a vacuum valve and a breather valve ~ electromagnetism ~ it does not drive but a 

negative pressure booster operates according to the amount of strokes of a PUREKI pedal. 

[0042] the time of ending brake assistant control in an urgent brake assistant system according to claim 15 - 

the electromagnetism of a vacuum valve and a breather valve - a drive is stopped and a negative pressure 

booster operates according to the amount of strokes of a PUREKI pedal. 

[0043] 

[Effect of the Invention] According to the urgent brake assistant system according to claim 1 , after the 
predetermined deceleration G also generates the driver with a slow pedal rate which breaks in a brake pedal, 
brake assistant control is performed, and it counts upon compaction of stopping distance, for example. 
[0044] Moreover, since brake assistant control is performed after Deceleration G actually starts, the driver 
which carries out actuation of breaking in a brake pedal in spike can also prevent that brake assistant control 
is performed superfluously. 

[0045] There is very little need for the parameter input for every car, and it has productivity raised 
compared with the conventional example which judges the time of brake assistance based on the pedal rate 
which breaks in a brake pedal for the configuration which furthermore judges the time of brake assistance 
based on the deceleration G of a car. 

[0046] According to the urgent brake assistant system according to claim 2, the simplification of control 
action which performs brake assistant control according to Deceleration G can be achieved, and control 
responsibility is raised. 

[0047] According to the urgent brake assistant system according to claim 3, brake assistant control is 
performed because the driver with a slow pedal rate which breaks in a brake pedal also reaches the 
comparatively small amount S of strokes, and it counts upon compaction of stopping distance, for example. 
Moreover, in the driver which carries out actuation of breaking in a brake pedal in spike, since brake 
assistant control is performed by reaching the comparatively large amount S of strokes, it can prevent that 
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brake assistant control is performed superfluously. 

[0048] According to the urgent brake assistant system according to claim 4, the simplification of control 
action which performs brake assistant control according to the amount S of strokes can be achieved, and 
control responsibility is raised. 

[0049] According to the urgent brake assistant system according to claim 5, it is avoidable un-arranging 
[ for which the brake assistant force will act on unnecessarily and sudden braking beyond anticipation will 
be comparatively performed at the time of the run state in a low speed ] with little need for brake assistance 
with a low urgency. 

[0050] According to the urgent brake assistant system according to claim 6, it is avoidable un-arranging 
[ for which the brake assistant force will act on unnecessarily and sudden braking beyond anticipation will 
be performed at the time of the run state which has the change gear ratio of transmission with little need for 
brake assistance with a low and urgency in a low-speed side ]. 

[0051] According to the urgent brake assistant system according to claim 7, time delay with there being 
much need for brake assistance for [ with a high and urgency ] becoming easy to start brake assistant control 
and performing brake assistant control comparatively, at the time of the run state in a high speed, becomes 
small, and the effective brake assistant effectiveness in emergency is acquired. 

[0052] According to the urgent brake assistant system according to claim 8, the time delay for becoming 
easy to start brake assistant control and performing brake assistant control at the time of the run state which 
has the change gear ratio of transmission with it in a high-speed side, becomes small, and the effective brake 
assistant effectiveness in emergency is acquired. [ many / the needs for brake assistance / it is urgent and ] 
[0053] According to the urgent brake assistant system according to claim 9, the time delay for becoming 
easy to start brake assistant control in connection with inhalation negative pressure becoming low and the 
force of a negative pressure booster becoming weaker, and performing brake assistant control becomes 
small, and the effective brake assistant effectiveness in emergency is acquired. 
[0054] According to the urgent brake assistant system according to claim 10, it avoids that powerful 
damping force acts relatively on the road surface on which it is easy to slide, and can avoid un-arranging 
[ for which a tire serves as a slip inclination ]. 

[0055] According to the urgent brake assistant system according to claim 11, compaction of a brake 
stopping distance can be aimed at in cooperation with anti-lock brake equipment. 

[0056] According to the urgent brake assistant system according to claim 12, brake assistant control time 
amount becomes long, and sufficient braking is performed for the time of high-speed transit. 
[0057] According to the urgent brake assistant system according to claim 13, the simplification and low- 
cost-izing of equipment structure can be achieved. 

[0058] According to the urgent brake assistant system according to claim 14, the actuation nature of a 

negative pressure booster is secured at the time of a brake assistant control termination. 

[0059] According to the urgent brake assistant system according to claim 15, the actuation nature of a 

negative pressure booster is secured at the time of brake assistant control termination. 

[0060] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0061] Drawing 1 is a brake assistant structure-of-a-system Fig. In drawing, 21 is a brake pedal and 
actuation into which a driver gets is performed. 

[0062] It is a master cylinder, and 26 is interlocked with getting into a brake pedal 21, and contraction 
actuation is carried out and it raises the oil pressure supplied to the cylinder for braking of each wheel 27. 
[0063] This brake hydraulic line is equipped with ABS (anti-lock brake equipment) which is not illustrated, 
the hydrostatic pressure supplied to the cylinder for braking prepared in each wheel at the time of braking of 
a car is controlled, and the lock of a wheel is prevented. While the control device 29 mentioned later is 
equipped with the control section 35 of ABS, it has the brake assistant control section 36. 
[0064] 25 is a negative pressure booster which mitigates the operating physical force of a brake pedal 21 . As 
shown in drawing 2 , the negative pressure booster 25 is equipped with the power piston 10 which carries 
out contraction actuation of the master cylinder 26, and the negative pressure room 2 and the transformation 
room 1 are divided by the power piston 10 and diaphram 14. A diaphragm return spring 15 is resisted by the 
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differential pressure produced between the negative pressure room 2 and the transformation room 1 , it 
moves, and a power piston 10 transmits a doubled the power load to a push rod 8 and a master cylinder 26 
through a reaction disc 9. 

[0065] The negative pressure room 2 is open for free passage to the engine inlet pipe (throttle-valve lower 
stream of a river) and engine vacuum pump which are not illustrated, and actuation negative pressure is 
introduced. 

[0066] If the negative pressure room 2 and a free passage are possible, opening of the negative pressure path 
1 1 separates from the valve element 3 as a vacuum valve through the negative pressure path 1 1 of a power 
piston 10 and the transformation room 1 is opened wide, the negative pressure from the negative pressure 
room 2 will be drawn. 

[0067] On the other hand, an atmospheric pressure will be drawn, if it separates from the valve seat 12 by 
which the exterior and a free passage are possible for the transformation room 1 through the atmospheric- 
pressure path section 4 of a valve element 3, and it was established in the plunger 7 tubed in this 
atmospheric-pressure path section 4 and is opened wide. That is, the breather valve consists of the 
atmospheric pressure path sections 4 and the valve seats 12 of a valve element 3 in this case. 
[0068] As the energization force of return springs 13a and 13b illustrated, while the valve seat 14 of a 
plunger 7 sits down in the atmospheric pressure path section 4 and shuts this, at the time of brake un- 
operating, a valve element 3 separates from the negative pressure path 1 1 , and this is opened, therefore the 
pressure of the negative pressure room 2 and the transformation room 1 is equal at it. 
[0069] At the time of brake actuation, if the plunger 7 which supports return spring 13a moves forward 
leftward in drawing to a power piston 10 in connection with the operating rod 6 with which a brake pedal 21 
is interlocked with breaking in being pushed in into a power piston 10 only in a predetermined stroke, a 
valve element 3 will slide according to the elastic stability of return spring 13a, and the negative pressure 
path 1 1 will be closed. In the location [ begin ] which this negative pressure path 1 1 closes, if it is still shut 
and a plunger 7 moves forward further from this location, since a valve element 3 is unmovable any more in 
the condition of having sat down to opening of the negative pressure path 1 1 , the valve seat 12 of a plunger 
7 will separate from a valve element 3, and, as for the atmospheric-pressure path section 4, the atmospheric- 
pressure path section 4 will open it. Atmospheric pressure is led to the transformation room 1 by this, and a 
power piston 10 resists a spring 15 by the differential pressure of the negative pressure room 2 and the 
transformation room 1 , it is pushed leftward in drawing, and a master cylinder 26 is energized in the 
contraction direction. 

[0070] On the other hand, in order to perform brake assistant control which operates the negative pressure 
booster 25 automatically in emergency, the solenoid 5 which drives a plunger 7 electromagnetic is formed 
in a power piston 10. 

[0071] That is, when a predetermined drive current is supplied to a solenoid 5 with a control device 29, a 
plunger 7 resists a spring 1 6, and moves forward leftward in drawing, and it is made to move forward to the 
location where both the negative pressure path 1 1 and the atmospheric pressure path section 4 are shut. If a 
plunger 7 is further advanced from this location, the atmospheric pressure path section 4 will be opened and 
a power piston 10 will energize a master cylinder 26 in the contraction direction. 

[0072] In drawing 1 , 27 is each wheel and detects the rotational speed by the sensor 28. 23 is a brake stroke 
sensor which detects the control input of a brake pedal. 30 is a G sensor which detects the deceleration G of 
a car. The deceleration G here is the acceleration of the negative direction of a car, and the car will carry out 
sudden moderation of it, so that the value becomes large. 

[0073] A control device 29 inputs the detecting signal of the inhalation negative pressure sensor 31 of the 
engine mentioned later, the gear position sensor 32 of transmission, the road surface mu (road surface 
coefficient of friction) sensor 33, and the car rate sensor 34, respectively, and outputs the control signal 
which drives the solenoid 5 of the negative pressure booster 25 while it inputs the detecting signal of a 
sensor 28, the brake stroke sensor 23, and the G sensor 30 whenever [ wheel speed ], respectively. In 
addition, it changes to the inhalation negative pressure sensor 3 1 , and engine inhalation negative pressure 
can also be presumed from an engine engine speed and the detection value of throttle-valve opening. 
[0074] Next, it explains about the brake assistant operation in emergency in the above-mentioned 
configuration along the flow chart of drawing 3 showing data-processing actuation of a control unit 29. The 
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control routine shown in drawing 3 is an interrupt handler performed a predetermined period. 
[0075] If this is explained, the value of G sensor in which the deceleration G of a car is first shown at step 
101 will be read, and differential value deltaG of Deceleration G will be computed at step 102. Here, 
differential value deltaG of Deceleration G is the variation per unit time amount of Deceleration G. In 
addition, the processing performed at step 1 02 is equivalent to a differential value deltaG calculation means. 

[0076] Next, at step 103, it is judged whether it gets into the brake pedal, it progresses to step 104, and when 
breaking in, when that is not right, it progresses to step 115 and brake assistant control is not performed. 
[0077] At step 104, it judges whether the vehicle speed is larger than the predetermined value vl (for 
example, 30 km/h), when large, it progresses to step 105, and when that is not right, it progresses to step 115 
and brake assistant control is not performed. Thereby, un-arranging [ for which the brake assistant force will 
act on unnecessarily and sudden braking beyond anticipation will be comparatively performed at the time of 
the run state in a low speed ] with little need for brake assistance with a low urgency is avoided. 
[0078] At step 105, in a high-speed stage (3 for example, 4th speed), it progresses to step 106, and when 
that is not right, the gear position of transmission progresses to step 115, and does not perform brake 
assistant control. Thereby, un-arranging [ for which the brake assistant force will act on unnecessarily and 
sudden braking beyond anticipation will be comparatively performed at the time of the run state in a low 
speed ] with little need for brake assistance with a low urgency is avoided. 

[0079] At step 106, it judges whether the car deceleration G has occurred, when having generated, it 
progresses to step 107, and when that is not right, it progresses to step 115 and brake assistant control is not 
performed. 

[0080] At step 107, it judges whether when brake assistant control was already added and ABS (anti-lock 
brake equipment) operated, ABS actuation conditions were canceled, when not canceled, it progresses to 
step 108, and when canceled, it progresses to step 115 and brake assistant control is not performed. Thereby, 
it is avoided that brake assistant control is performed at the time of operation to which ABS is not operating, 
and it can prevent that a tire slips. 

[0081] At step 108, it judges whether the control time amount of brake assistant control went through 
predetermined time t, when it passes, it progresses to step 109, and when that is not right, it progresses to 
step 115 and brake assistant control is not performed. Thereby, brake assistant control is not performed 
more than predetermined time t. 

[0082] Here, predetermined time t may be set up so long that the initial vehicle speed is high. Thereby, 
corresponding to braking time becoming long, brake assistant control is exactly performed for the time of 
high-speed transit. 

[0083] At step 109, when it is not judged and broken in whether it gets into the accelerator pedal, it 
progresses to step 1 1 0, and when that is not right, it progresses to step 115 and brake assistant control is not 
performed. 

[0084] At step 1 10, it judges whether the assistant flag which is as a result of [ of steps 111-113] decision, 
and is set up has left, an assistant flag progresses to step 1 17 in 1, and continues brake assistant control, and 
when that is not right, it progresses to step 111. 

[0085] At step 111, it judges whether differential value deltaG of Deceleration G is larger than 
predetermined value deltaGa, when large, it progresses to step 1 12, and when that is not right, it progresses 
to step 113. 

[0086] In SUTEBBU 1 12, it judges whether the value of Deceleration G is larger than the first threshold 

Gl , when large, it progresses to step 114, and when that is not right, it progresses to step 1 1 6 and brake 

assistant control is not performed. The first threshold Gl is set as the range of 2 - 4 m/sec2. 

[0087] At step 113, it judges whether the value of Deceleration G is larger than the second threshold G2, 

when large, it progresses to step 1 14, and when that is not right, it progresses to step 1 16 and brake assistant 

control is not performed. The second threshold G2 is set as the range of 5 - 7 m/sec2. 

[0088] In addition, the processing performed at steps 1 12 or 1 13 is equivalent to a judgment means at the 

time of brake assistance. In addition, the processing performed by 1 12 or 1 13 from step 1 1 1 is equivalent to 

a threshold Gn means for switching. Moreover, although two thresholds are switched in this example, it is 

good also as a configuration which switches three or more thresholds, and brake assistant control can be 
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performed still more exactly in that case. 

[0089] When it progresses to step 1 14 through the above decision criterion, an assistant flag is built, it 
progresses to step 117, and brake assistant control is started. That is, the vacuum valve 3 of negative 
pressure PUSUTA 25 closes, a plunger 7 is driven through a solenoid 5 so that a breather valve may open, 
and the fluid pressure which is made to generate differential pressure with the negative pressure room 2, and 
is led to each foil cylinder at a master cylinder 26 is generated by introducing atmospheric air into the 
transformation room 1 . 

[0090] On the other hand, when it progresses to step 115 through the above decision criterion, an assistant 
flag is cleared, it progresses to step 116, and brake assistant control is not performed. That is, the vacuum 
valve 3 of the negative pressure booster 25 opens, a plunger 7 is driven through a solenoid 5 and this control 
is ended so that a breather valve may close. In addition, the vacuum valve 3 also opens intercepting 
energization of a solenoid 5 by the energization force of return springs 16 and 13b, and a breather valve 
closes it. In addition, the processing performed at steps 1 16 or 1 17 is equivalent to a brake assistant driving 
means. 

[0091] As mentioned above, there is very little need for the parameter input for every car, and it has 
productivity raised compared with the conventional example which judges the time of brake assistance 
based on the pedal rate which breaks in a brake pedal 21 for the configuration which judges the time of 
brake assistance based on the detection value of the G sensor 30 which detects the deceleration G of a car. 
[0092] By switching small the threshold which judges the time of brake assistance in connection with 
differential value deltaG of Deceleration G becoming large to Gl from G2, it becomes possible not to be 
influenced by dispersion in actuation in which a driver breaks a brake pedal into emergency, but to perform 
exact brake assistant control. 

[0093] For example, after a certain deceleration G also generates the driver with a slow pedal rate which 
breaks in a brake pedal 21, brake assistant control is performed, and it counts upon compaction of stopping 
distance. 

[0094] Moreover, since brake assistant control is performed after Deceleration G actually starts, the driver 
which carries out actuation of breaking in a brake pedal 21 in spike can also prevent that brake assistant 
control is performed superfluously. In addition, in the case of the driver which carries out spike-brakes 
operation, the timing included in brake assistant control is overdue a little from the conventional example 
which judges the time of brake assistance at a pedal rate, but such a driver has little need for urgent brake 
assistance primarily. 

[0095] The general decelerating G frequency of a driver is about 0.1G-0.3G, and it is performing 
halt/moderation, controlling a pedal delicately between them. On the other hand, the moderation beyond 
0.5G is limited to the quite urgent scene, and there is very little what controls delicately between 0.5G-0.9G. 
Although it assists more than 0.9G by control when a driver powerless or unriper than set Gl as 0.4G for the 
first threshold in the viewpoint and setting the second threshold G2 as 0.7G can take out only 0.6G in 
emergency (bottom raising of G), the braking sense of incongruity (abrupt admiration) by it is made fewer 
than the conventional example. 

[0096] It explains about the brake assistant operation in emergency in other operation gestalten along the 
flow chart of drawing 4 showing data-processing actuation of a control unit 29. The control routine shown 
in drawing 4 is an interrupt handler performed a predetermined period. 

[0097] If this is explained, the value of G sensor in which the deceleration G of a car is first shown at step 
201 will be read, and differential value deltaG of Deceleration G will be computed at step 202. Here, 
differential value deltaG of Deceleration G is the variation per unit time amount of Deceleration G. In 
addition, the processing performed at step 202 is equivalent to a differential value deltaG calculation means. 

[0098] Next, at step 203, it is judged whether it gets into the brake pedal, it progresses to step 204, and when 
breaking in, when that is not right, it progresses to step 215 and brake assistant control is not performed. 
[0099] It judges whether the control terminating condition shown at steps 104-109 of drawing 3 is filled 
with step 204, when not filling, it progresses to step 205, and when filling, it progresses to step 215 and 
brake assistant control is not performed. 

[0100] At step 205, reserve value gl a for computing threshold deltaGa of the thresholds Gl and G2 of 
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Deceleration G and differential value deltaG from the vehicle speed, g2a, and deltaga are calculated. As an 
example, it is determined by the map retrieval from the property Fig. shown in drawing 5 . Which reserve 
value gla, g2a, and deltaga are also set up for threshold deltaGa of thresholds Gl , G2, and delta G so that it 
may become low, so that it may be easy to start brake assistant control, so that the vehicle speed is high. 
Time delay with there being much need for brake assistance for [ with a high and urgency ] becoming easy 
to start brake assistant control and performing brake assistant control comparatively, at the time of the run 
state in a high speed, becomes small by this, and the effective brake assistant effectiveness in emergency is 
acquired. 

[0101] At step 206, reserve value gib for computing threshold deltaGa of the thresholds Gl and G2 of 
Deceleration G and differential value deltaG from a gear position, g2b, and deltagb are calculated. As an 
example, it is determined by the map retrieval from the property Fig. shown in drawing 6 . By the low-speed 
side gear, engine brake is effective, and corresponding to there being comparatively few urgent scenes, 
threshold deltaGa of thresholds Gl , G2, and delta G is greatly set up also for which reserve value gib, g2b, 
and deltagb so that it may be hard to start brake assistant control by the low-speed side gear. The time delay 
for becoming easy to start brake assistant control and performing brake assistant control at the time of the 
run state which has the change gear ratio of transmission with it in a high-speed side by this, becomes small, 
and the effective brake assistant effectiveness in emergency is acquired. [ many / the needs for brake 
assistance / it is urgent and ] 

[0102] At step 207, reserve value glc for computing threshold deltaGa of the thresholds Gl and G2 of 
Deceleration G and differential value deltaG from engine inhalation negative pressure, g2c, and deltagc are 
calculated. As an example, it is determined by the map retrieval from the property Fig. shown in drawing 7 . 
It is easy to start brake assistant control, and was made to become it by this example with the low inhalation 
negative pressure to which differential pressure decreases and controllability ability falls. That is, the 
inhalation negative pressure led to the negative pressure room 2 of the negative pressure booster 25 becomes 
low, and corresponding to the force which energizes a master cylinder 26 becoming weaker, which reserve 
value glc, g2c, and deltagc are also set up for threshold deltaGa of thresholds Gl , G2, and delta G so that it 
may become low, so that inhalation negative pressure is low and it may be easy to start brake assistant 
control. 

[0103] At step 208, reserve value gld for computing threshold deltaGa of the thresholds Gl and G2 of 
Deceleration G and differential value deltaG from a road surface mu, g2d, and deltagd are calculated. As an 
example, it is determined by the map retrieval from the property Fig. shown in drawing 8 . Threshold 
deltaGa of thresholds Gl, G2, and delta G is greatly set up also for which reserve value gld, g2d, and 
deltagd so that a road surface mu is low, and it may be hard to start brake assistant control. Un-arranging 
[ for which powerful damping force acts on relatively by this on the road surface on which it is easy to slide, 
and a tire serves as a slip inclination ] is avoided. 

[0104] At step 209, the final thresholds Gl , G2, and delta G are computed from each reserve value acquired 
at steps 205-208, respectively, the first threshold Gl - each — it is computed from reserve value gla, gib, 
glc, and gld. the second threshold G2 — each — it is computed from reserve value g2a, g2b, g2c, and g2d. 
Threshold deltaG is computed from each reserve values delta ga, delta gb, delta gc, and delta gd. 
[0105] At step 210, it judges whether the assistant flag which is as a result of [ of steps 211-213] decision, 
and is set up has left, that progresses to step 217 by 1, and an assistant flag continues brake assistant control, 
and when that is not right, it progresses to step 211. 

[0106] At step 211, it judges whether differential value deltaG of Deceleration G is larger than 
predetermined value deltaGa, when large, it progresses to step 212, and when that is not right, it progresses 
to step 213. 

[0107] In SUTEBBU 212, it judges whether the value of Deceleration G is larger than the first threshold Gl 
(=0.4G), when large, it progresses to step 214, and when that is not right, it progresses to step 216 and brake 
assistant control is not performed. 

[0108] At step 213, it judges whether the value of Deceleration G is larger than the second threshold G2 
(=0.7G), when large, it progresses to step 214, and when that is not right, it progresses to step 216 and brake 
assistant control is not performed. 

[0109] In addition, the processing performed at steps 212 or 213 is equivalent to a judgment means at the 
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time of brake assistance. The processing performed by 212 or 213 from step 21 1 is equivalent to a threshold 
Gn means for switching. 

[01 10] When it progresses to step 214 through the above decision criterion, an assistant flag is built, it 
progresses to step 217, and brake assistant control is started. That is, the vacuum valve 3 of negative 
pressure PUSUTA 25 closes, a plunger 7 is driven through a solenoid 5 so that a breather valve may open, 
and the fluid pressure which is made to generate differential pressure with the negative pressure room 2, and 
is led to each foil cylinder at a master cylinder 26 is generated by introducing atmospheric air into the 
transformation room 1 . 

[01 1 1] On the other hand, when it progresses to step 215 through the above decision criterion, an assistant 
flag is cleared, it progresses to step 216, and brake assistant control is not performed. That is, the vacuum 
valve 3 of the negative pressure booster 25 opens, a plunger 7 is driven through a solenoid 5 and this control 
is ended so that a breather valve may close. In addition, the vacuum valve 3 also opens intercepting 
energization of a solenoid 5 by the energization force of return springs 16 and 13b, and a breather valve 
closes it. In addition, the processing performed at steps 216 or 217 is equivalent to a brake assistant driving 
means. 

[0112] It explains along the flow chart of drawing 9 showing data-processing actuation of a control unit 29 
about the brake assistant operation in emergency in the operation gestalt of fiirther others. The control 
routine shown in drawing 9 is an interrupt handler performed a predetermined period. 
[01 13] If this is explained, the detection value of the stroke sensor in which the amount S of strokes of a 
brake pedal 21 is first shown by step 101' will be read, and differential value deltaS of the amount S of 
strokes will be computed by step 102\ Here, differential value deltaS of the amount S of strokes is the 
variation per unit time amount of the amount S of strokes. In addition, the processing performed in step 102 1 
is equivalent to a differential value deltaS calculation means. 

[01 14] Next, in step 103 f , it is judged whether it gets into the brake pedal, it progresses to step 104', and 
when breaking in, when that is not right, it progresses to step 1 15 f and brake assistant control is not 
performed. 

[0115] Step 1 04'It judges whether the control terminating condition is filled with -109' like steps 104-109 of 
drawing 3 , when not filling, it progresses to step 1 10\ and when filling, it progresses to step 1 15' and brake 
assistant control is not performed. 

[01 16] In step 1 10', it judges whether the assistant flag which is as a result of [ of step 1 1 V - 1 13' ] decision, 
and is set up has left, an assistant flag progresses to step 1 17' in 1, and continues brake assistant control, and 
when that is not right, it progresses to step' 111 1 . 

[0117] In step 111 1 , it judges whether differential value deltaS of the amount S of strokes is larger than 
predetermined value deltaSa, when large, it progresses to step 112', and when that is not right, it progresses 
to step 113'. 

[01 18] In SUTEBBU1 12', it judges whether the value of the amount S of strokes is larger than the first 
threshold SI, when large, it progresses to step 1 14', and when that is not right, it progresses to step 1 16' and 
brake assistant control is not performed. 

[01 19] In step 113', it judges whether the value of the amount S of strokes is larger than the second 
threshold S2 (> SI), when large, it progresses to step 1 14', and when that is not right, it progresses to step 
1 16 1 and brake assistant control is not performed. 

[0120] In addition, the processing performed by step 1 12 or 1 13* is equivalent to a judgment means at the 
time of brake assistance. In addition, the processing performed by 1 12' from step 1 1 1 1 or 1 13' is equivalent 
to a threshold Sn means for switching. 

[0121] When it progresses to step 1 14 f through the above decision criterion, an assistant flag is built, it 
progresses to step 1 1 7', and brake assistant control is started. 

[0122] On the other hand, when it progresses to step 115' through the above decision criterion, an assistant 
flag is cleared, it progresses to step 1 16\ and brake assistant control is not performed. 
[0123] As mentioned above, it becomes possible not to be influenced by dispersion in actuation in which a 
driver breaks a brake pedal into emergency, but to perform exact brake assistant control by switching small 
the threshold which judges the time of brake assistance in connection with differential value deltaS of the 
amount S of strokes becoming large to SI from S2. 
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[0124] It explains along the flow chart of drawing 10 showing data-processing actuation of a control unit 29 
about the brake assistant operation in emergency in the operation gestalt of further others. The control 
routine shown in drawing 1 0 is an interrupt handler performed a predetermined period. 
[0125] If this is explained, the value of S sensor in which the amount S of strokes of a car is first shown by 
step 20 T will be read, and differential value deltaS of the amount S of strokes will be computed by step 
202 ? . Here, differential value deltaS of the amount S of strokes is the variation per unit time amount of the 
amount S of strokes. In addition, the processing performed in step 202 1 is equivalent to a differential value 
deltaS calculation means. 

[0126] Next, in step 203 1 , it is judged whether it gets into the brake pedal, it progresses to step 204', and 
when breaking in, when that is not right, it progresses to step 215' and brake assistant control is not 
performed. 

[0127] It judges whether the control terminating condition shown at steps 104-109 of drawing 3 is filled 
with step 204', when not filling, it progresses to step 205', and when filling, it progresses to step 215' and 
brake assistant control is not performed. 

[0128] In step 205 1 , reserve value SI a for computing threshold deltaSa of the thresholds SI and S2 of the 
amount S of strokes and differential value deltaS from the vehicle speed, S2a, and deltaSa are calculated. 
Which reserve value SI a, S2a, and deltaSa are also set up for threshold deltaSa of thresholds SI, S2, and 
delta S so that it may become low, so that it may be easy to start brake assistant control, so that the vehicle 
speed is high. Time delay with there being much need for brake assistance for [ with a high and urgency ] 
becoming easy to start brake assistant control and performing brake assistant control comparatively, at the 
time of the run state in a high speed, becomes small by this, and the effective brake assistant effectiveness in 
emergency is acquired. 

[0129] In step 206', reserve value Sib for computing threshold deltaSa of the thresholds SI and S2 of the 
amount S of strokes and differential value deltaS from a gear position, S2b, and deltaSb are calculated. By 
the low-speed side gear, engine brake is effective, and corresponding to there being comparatively few 
urgent scenes, threshold deltaSa of thresholds SI, S2, and delta S is greatly set up also for which reserve 
value Sib, S2b, and deltaSb so that it may be hard to start brake assistant control by the low-speed side gear. 
The time delay for becoming easy to start brake assistant control and performing brake assistant control at 
the time of the run state which has the change gear ratio of transmission with it in a high-speed side by this, 
becomes small, and the effective brake assistant effectiveness in emergency is acquired. [ many / the needs 
for brake assistance / it is urgent and ] 

[0130] In step 207', reserve value Sic for computing threshold deltaSa of the thresholds SI and S2 of the 
amount S of strokes and differential value deltaS from engine inhalation negative pressure, S2c, and deltaSc 
are calculated. By this example, with the low inhalation negative pressure to which differential pressure 
decreases and controllability ability falls, it is set up so that it may be easy to start control and may become 
it. 

[0131] In step 208', reserve value Sid for computing threshold deltaSa of the thresholds SI and S2 of the 
amount S of strokes and differential value deltaS from a road surface mu, S2d, and deltaSd are calculated. 
Threshold deltaSa of thresholds SI, S2, and delta S is greatly set up also for which reserve value Sid, S2d, 
and deltaSd so that a road surface mu is low, and it may be hard to start brake assistant control. Un- 
arranging [ for which powerful damping force acts on relatively by this on the road surface on which it is 
easy to slide, and a tire serves as a slip inclination ] is avoided. 

[0132] In step 209 1 , the final thresholds SI, S2, and delta S are computed, respectively from each reserve 
value acquired by step 205 f - 208\ the first threshold SI — each — it is computed from reserve value SI a, 
Slb, Sic, and Sid. the second threshold S2 - each - it is computed from reserve value S2a, S2b, S2c, and 
S2d. Threshold deltaS is computed from each reserve values delta Sa, delta Sb, delta Sc, and delta Sd. 
[0133] In step 210 1 , it judges whether the assistant flag which is as a result of [ of step 21 1 1 - 213' ] decision, 
and is set up has left, that progresses to step 217' by 1, and an assistant flag continues brake assistant 
control, and when that is not right, it progresses to step 21 T. 

[0134] In step 21 T, it judges whether differential value deltaS of the amount S of strokes is larger than 
predetermined value deltaSa, when large, it progresses to step 212\ and when that is not right, it progresses 
to step 213'. 
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[0135] In SUTEBBU212 1 , it judges whether the value of the amount S of strokes is larger than the first 
threshold SI , when large, it progresses to step 214 f , and when that is not right, it progresses to step 216' and 
brake assistant control is not performed. 

[0136] In step 213', it judges whether the value of the amount S of strokes is larger than the second 
threshold S2, when large, it progresses to step 214\ and when that is not right, it progresses to step 216 f and 
brake assistant control is not performed. 

[0137] In addition, the processing performed by step 212 ! or 213 1 is equivalent to a judgment means at the 
time of brake assistance. The processing performed by 212 1 from step 21 1 1 or 21 3 f is equivalent to a 
threshold Sn means for switching. 

[0138] When it progresses to step 214 ! through the above decision criterion, an assistant flag is built, it 
progresses to step 217\ and brake assistant control is started. 

[0139] On the other hand, when it progresses to step 215' through the above decision criterion, an assistant 
flag is cleared, it progresses to step 216 1 , and brake assistant control is not performed. In addition, the 
processing performed by step 216 f or 21 T is equivalent to a brake assistant driving means. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 4 ] 
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[Drawing 10] 
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